Nursing Intervention 
of Patients with 


Endocrine Disorders 


Anatomic and physiologic overview 


¢ Endocrine system together with the nerve system 
act as the body’s communication network 

¢ It composed of various endocrine glands and 
endocrine cells 

¢* The glands are capable of synthesizing and 
releasing special chemical messenger called 


hormone 


© Compare & contrast NS and Endocrine system! (3min) 


Anatomic and physiologic 
overview... 


>» Hormones - substances which are secreted 
by specialized cells in very  /ow 
concentrations and they are able to influence 
» Secreted cell itself (autocrine influence) 
» Adjacent cells (paracrine influence) or 


>Remote cells (hormonal influence) 


Anatomic and physiologic 
overview 
Endocrine glands secrete their products 
directly in to the blood stream :Pituitary gland, 
Pancreatic islets, Thyroid gland, Parathyroid 


glands , Adrenal gland etc... 


Exocrine gland: secretes their product via duct. 


E.g Sweat glands, salivary glands etc. 


The main group of hormone 


1. Amines and amino acids (low molecular) 
(catecholamine, thyroid hormones, 
prostaglandins, leukotriene dopamine, serotonin, 
GABA, melatonin, epinephrine, nor epinephrine...) 

2. Peptides hormone (eg, thyrotrophic releasing 
hormone, _ follicle-stimulating hormone, Insulin, 


and growth hormone) 


The main group of hormone.... 


3. Steroids(eg,corticosteroids, glucocorticoid, 
mineralocorticoid.); and 

4. Fatty acid derivatives (eg, retinoid) 

" These different classes of hormones act on the 
target tissues by different mechanisms. 

» Hormones can alter the function of the target 
tissue by interacting with chemical receptors 
located either on the cell membrane or in the 


interior of the cell. 


General characteristic of 
hormones 


1. They have specific rates and patterns of 
secretion (diurnal, cyclic patterns) 

2. They operate within feedback systems, either 
positive(rare) or negative, to maintain an optimal 
internal environment 

3. They affect only cells with appropriate receptors 
specific cell function(s) is initiated (binds to only 
its target cell) 


4°°""FRey are excreted by thekKidney, deactivated by 


Stimulus of the hormonal secretion 


¢ Humoral. in response to changing levels of 


ions or nutrients in the blood 
¢ Neural. stimulation by nerves 


¢ Hormonal. stimulation received from the 


hormone released from other gland 


Mechanism of hormonal regulation 


, Hormone 
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Mechanism of hormonal regulation 


¢ Feedback control , both negative and positive, 


is fundamental feature of endocrine systems. 


¢ Each of the major hypothalamic- pituitary- 
hormone axes is governed by negative 
feedback, a process that maintains hormone 


levels within a relatively narrow range 


Mechanism of Action of the 
Hormone 


Alter plasma permeability or electrical state 
Stimulate synthesis of protein within cells 
Activate or inactivate enzymes 

Induce secretory activity 


Stimulate mitosis/meiosis 


Interaction between Hormone 


¢ Synergistic effects - When two or more hormones 
work together to produce particular result their effects 
are said to be synergistic 

¢ Permissive effect- A hormone is said to have a 
permissive effect on the action of a second hormone 
when it enhances the responsiveness of a target 
organ to the second hormone 

¢ Antagonistic effect - In some situations the actions 


of one hormone antagonize the effects of another . 
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The Endocrine organs 


.Hypothalamus - The master regulator of the endocrine 


system (control both hormonal and neural activity). 


. Pituitary gland 

. Thyroid gland 

. Parathyroid glands 

. Adrenal glands 

. Pancreatic islet cells (Endocrine Pancreas) 


. Gonads 


The endocrine organs... 


Pituitary gland 


Parathyroid gland yroid gland 


Adrenal glands. 


Testes 
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Hypothalamus 


" Hypothalamus 
* Part of the brain 
‘ Present in the posterior part of 


the forebrain 

* Connects the midbrain with the 
cerebral hemisphere 

* And encloses the third ventricle 


Function of he hypothalamus 


1.SECRETION OF POSTERIOR PITULTARY 
HORMONES 
Hypothalamus 
peuterior meUnaey 
' 


Antidiuretic hormone (ADH) + oxytocin 


Transported by means of axonic or axoplasmic flow 
k 
Through the fibers of hypothalamo-hypophyseal tracts 
ff 


To posterior pituitary 


Function of he hypothalamus... 


Hypothalamus 


Releasing Hormones And Inhibitory 


Hormones 


seven hormones 


Function of he hypothalamus... 


Growth Hormone Hormone (GHRH) 

Growth Hormone Polypeptide (GHRP) 
Thyrotropic Hormone (TRH) 

Corticotropin Hormone (CRH) 

Gonadotropin Hormone (GRH) 

Growth Hormone | Hormone (GHIH) / Somatostati 


Prolactin Hormone (PIH) 


Transported to the anterior pituitary 
; 


by hypothalamo-hypophyseal portal blood 
vessels. 


Pituitary gland 


Pituitary gland 


4 The pituitary gland, (hypophysis), is a round structure 
about 1.27 cm (1/2 inch) in diameter located on the 
inferior aspect of the brain. 


0 


It is divided into the anterior, and posterior lobes. 


1 Commonly referred to as the master gland 


oO lt secretes hormones that control the secretion of 
hormones by other endocrine glands. 


The pituitary itself is controlled by the hypothalamus. 


0 
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Pituitary gland... 


PITUITARY GLAND 
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Posterior pituitary gland... 


(Antidiuretic Hormones) 


Kidneys or 
Arterioles 


Effects 


——— 
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Hormone 


secreted 


Uterus Mammary 
gland 


Effects 
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Anterior pituitary gland 


> The anterior pituitary gland is 


located at the front lobe of the Anterior pituitary 


pituitary gland, which is found 
at the floor of the brain, called 


the sella turcica 
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Hypothalamus 


and function 


Lactation 


Chrondrocytes 


Linear ame 
orgewm growth 
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Pancreatic islets 


There are four types of cells in the Langerhans: 
- a cells secrete glucagon (increase glucose in blood), 
- B cells secrete insulin (decrease glucose in blood), 


- Delta cells secrete somatostatin (regulates a andB 


cells) 


- Gamma cells secrete pancreatic polypeptide. 


Pancreatic islet cells 
° Insulin and glucagon together maintain a 
constant level of glucose in the blood. 
¢ Somatostatin: 
Y Decreases secretion of insulin and 
glucagon 


Y¥Slows absorption of nutrients (Inhibit the 


. . . . 
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Insulin 

¢ Insulin is a peptide hormone, produced by beta 
cells of the pancreas, and is central to regulating 
carbohydrate and fat metabolism in the body. 

¢ Insulin is an anabolic, or storage, hormone. 

¢ When a person eats a meal, insulin secretion 
increases and moves glucose from the blood into 
muscle, liver, in the form of glycogen and 


adipose tissue Is stored as triglycerides. 


Function of tnsulin 


» Stimulates storage of glucose in the liver and 
muscle in the form of glycogen (facilitate the 


uptake of glucose from the circulation) 
>» Signals the liver to stop the release of glucose. 


>» Enhances storage of dietary fat in adipose 


tissue. 
>» Accelerates transport of amino acids into cells. 


> Insulin inhibits the breakdown of stored 


glucose, protein, and fat. oe 


Function of insulin... 


° Basal insulin is small amount of insulin 
that is normally supplied by the pancreas and 
is present 24 hours a day, whether or not 
the person eats. 

¢ Bolus insulin refers to the extra amounts of 
insulin the pancreas would naturally make in 
response to glucose taken in the food. 

‘The amount of bolus’ insulin produced 


depends on the size of the meal. 


Function of Glucagon 


¢ Glucagon is secreted by the alpha cells and is 
released when blood glucose levels decrease and 


stimulate the liver to release stored glucose. 


¢ Initially, the liver produces glucose through the 


breakdown of glycogen (glycogenolysis). 


¢ After 8 to 12 hours without food, the liver forms 
glucose from the breakdown of w=non 
carbohydrate substances, including amino 
acids (Gluconeogenesis). 


F 


Hyperglycemia : 
(High blood glucose) . Liver 
Liver and skeletal Liver changes 
muscles change glycogen ta 
glucose to glycogen glucose and 
converts amino 
acids to 
carbohydrates 


Pancreas — 


Hypoglycemia 
(Low blood glucose) 


Cells 


Cells use glucose 
for energy production 


O6/ma/2024 


Disorders of the 
endocrine 
system 
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Disorder of the endocrine systems... 


¢ Broadly speaking, endocrine disorders may 
be subdivided into three groups: 

¢ Endocrine gland hypo secretion (leading 
to hormone deficiency) 

¢ Endocrine gland hyper secretion (leading 


to hormone excess) 


Diabetes mellitus 

¢ Diabetes mellitus is a group of metabolic 
diseases characterized by elevated levels of 
glucose in the blood (hyperglycemia) 
resulting from defects in insulin secretion, 
insulin action, or both. 

¢ The major sources of this glucose is from: 
1. absorption of ingested food in the GIT and 


2. Formation of glucose by the liver 


Diabetes mellitus... 


¢ Insulin is a hormone controls the level of 
glucose in the blood by regulating the 
production and storage of glucose. 

° In the diabetic state, the cells may stop 
responding to insulin or the pancreas may 
stop producing insulin entirely. 


Y This leads to hyperglycemia. 


Classification of Diabetes 


The major classifications of diabetes are: 
- Type 1 diabetes/IDDM 
- Type 2 diabetes/NIDDM 
- Gestational diabetes 


- DM associated with other condition or syndrome 


Type 1 (Insulin-Dependent 
Diabetes Mellitus) 


About 5% to 10% of patients with diabetes have 
type 1 diabetes. 


It is characterized by destruction of the 
pancreatic beta-cells due to genetic, 
immunologic, and possibly environmental (eg, 
viral) factors. 

As a result, patients produce little or no insulin 


Insulin injections are needed to control the 


blood glucose leveisy’< 0910502205 


Type | DM... 


¢ Type 1 diabetes has a sudden onset, usually 
before the age of 30 years 

¢ Most of the peoples with Tl DM are thin in 
physical finding 


Type 2 (Formerly Non-Insulin- 
Dependent 
Diabetes Mellitus) 
» About 90% to 95% of patients with diabetes have 


type 2 diabetes. 
*®it results from a decreased sensitivity to insulin 


(insulin resistance) or from a decreased amount of 


insulin production. 


> Type 2 diabetes is first treated with diet and 
exercise, and then with oral hypoglycemic agents 
as needed. 


Characteristics of Type 2 DM 


» Onset at any age, usually over 30 years, 
>» Usually obese at diagnosis 


» Risk factors include obesity, heredity, or 


environmental factors. 


DM... 


COMPARISON OF TYPE 1 AND 2 DIABETES 


Feature Type 1 diabetes Type 2 diabetes 
Onset Sudden Gradual 
Age at onset Mostly in children Mostly in adults 
Body size Thin or normal Often obese 
Common Rare 
Usually present Absent 
| Normal, 
ee gt Low or absent decreased 
or increased 
C rd - 
ini scan teaches 50% 90% 
Prevalence ~10% ~S90% 
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Gestational DM 


Gestational diabetes is characterized by any 
degree of glucose intolerance with onset 
during pregnancy (second or _ third 


trimester). 


lt occurred due to hormones secreted by the 


placenta, which inhibit the action of insulin 


Gestational diabetes... 


Screening and diagnosis 
In general, the test is performed between 
24-28 wk because at this point in gestation: 
Y The diabetogenic effect of pregnancy 
is manifested and 
YThere is sufficient time remaining in 
pregnancy for therapy to exert its 


effect. 


Gestational diabetes... 


The risk factor to be screened are as follow: 
Age >30yrs 
BMI > 25 
Previous GDM 


> 

> 

> 

> Family Hx of DM in 1st degree relative 
> Previous macrosomic baby (>4 kg) 
> 


Large for date baby tn current pregnancy 


Risk factors of GDM... 


“MOMMA” pneumonic 

¢ Maternal age > 30, 

¢ Obese or overweight (BMI >28), 
¢ Macrosomia (fetal) previous 

¢ Multi-Gravida 

¢ Multiple pregnancies, 


°A history (previous diagnoses of gestational 


diabetes or family history of diabetes). 


Diagnostic Method 


Diagnostic criteria for the diagnosis of diabetes by ADA in 
2014. 
>» HbAlc or glycohemoglobin test =6.5%=154mg/dL 
OR 
Fasting plasma glucose (FPG) =126 mg/dL (7.0 mmol/L OR 
Or 2 hour plasma glucose =200 mg/dL (11.1 mmol/L) 
during an Oral glucose tolerance test (OGTT) 
OR 
A Random plasma glucose =200 mg/dL (11.1 mmol/L), in 
patients with classic symptoms of hyperglycemia or 


hyperglycemic crisis 


Diagnostic Method 


MIC) RBS 
) | ug 


57-641 126-151 | Prediabetes 
6.5 | >=1S4 ) Diabetes 


Dy 
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Risk for type 2 DM within 10 
yeas 


02205 


Diagnostic Methods... 


¢ High blood glucose levels: fasting plasma 
glucose levels 126mg/dL or more, or 
random plasma glucose or 2-hour post 
load glucose levels more than 200 


mg/DI 


Diagnosis... 


Steps to Oral-Glucose tolerance test 


¢ Patient must be fasting for at least 8 hours, 
but no more than 14 hours before the test. 
Water is acceptable during the fast. 

¢ Collect a fasting blood glucose specimen 


from the patient. 


Steps to OGGT... 


* Give adult patients 75 grams of glucose (1 full bottle of 
glucose tolerance beverage). 

* The glucose beverage should be consumed within 5 
minutes. 

¢ The patient should remain at rest and avoid medications, 
smoking, caffeine and alcohol for the duration of the test. 


Water Is allowed. 


Steps to OGGT... 


¢ Obtain blood glucose specimen 2 hours after 
the patient finishes drinking the glucose 


tolerance beverage. 


Management of Gestational 
diabetes 


Y Management similar as preexisting DM 
Y Need for glucose monitoring 

¥ Start with Diet control 

¥ Commence insulin for poor control 


Y Delivery plan individualized 


COMPICALION OF Gestational 
diabetes 


Fetal complication 

° Macrosomia (>4 kg) risk is 16 % -29% as compared 
to 10% in control. 

¢ Increase in caesarean’ delivery, instrumental 
deliveries, birth trauma, such as brachial plexus 
injuries, Clavicular fractures. 

° Hyperbilirubinemia, hypocalcaemia, 
polycythemia. 

: Children are at risk of DM type II and obesity in life. 


Maternal complications of GDM 


YIncrease risk of caesarean and 
instrumental deliveries. 

V Increased Risk (40-60%) of developing 
type 2 DM within10-15 yrs. 

YiIncrease risk of hypertensive 


disorders 


NCLEX challenge #1 


*" Glycosylated hemoglobin (HbA1C) test measures the 
average blood glucose control of an individual over 
the previous three months. Which of the following 


values is considered a diagnosis of pre-diabetes? 
A. 6.5-7% 
B. 5.7-6.4% 
C. 5-5.6% 
D. >5.6% 


NCLEX exam challenge #2 


1. When do most patients tend to develop gestational 
diabetes during pregnancy? 


A. usually during the 1-3 month of pregnancy 
B. usually during the 2-3 month of pregnancy 
C. usually during the 1-2 trimester of pregnancy 


D. usually during the 2-3 trimester of pregnancy 


NCLEX exam challenge #3 


A 34-year-old female is currently 16 weeks pregnant. You’re 
collecting the patient’s health history. She has the following 
health history: gravida 5, para 4, BMI 28, hypertension, 
depression, and family history of Type 2 diabetes. Select 
below all the risk factors in this scenario that increases this 


patient’s risk for developing gestational diabetes? 


A. 34-years-old B. 16 weeks 
pregnant 
C. Gravida 5, para 4 D. BMI 28 
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DM Associated with other condition 
or syndrome 


¢ Associated with pancreatic disease 

¢ Hormonal abnormality 

¢ Drugs corticosteroids 

“Depend on the ability of the pancreas to 


produce insulin, the patient may require 


insulin/oral agent. 


Clinical Manifestation of DM 


> Polyuria (Excessive urination) 
> Polydipsia (Excessive thirst) 
> Polyphagia (Excessive hunger) 


» Fatigue and weakness, sudden vision 
changes, tingling or numbness in hands or 
feet, dry skin, skin lesions or wounds that are 


slow to heal, and recurrent infections 


C/M... 


> Onset of type 1 diabetes may be associated with 
sudden weight loss or nausea, vomiting, or 


Stomach pains. 


» Type 2 diabetes results from a s/ow (over years), 
progressive glucose intolerance and results in 
long-term complications if diabetes goes 
undetected for many years (eg, eye disease, 
peripheral neuropathy, peripheral vascular 
disease). 


TYPE 1 DIABETES MELLITUS 


Causes/Etiology 


1.Genetic factor: People do not inherit type 1 diabetes 
itself; rather, they inherit a genetic predisposition, or 
tendency, toward developing type 1 diabetes. 

*HLAs are proteins located on the surface of the cell that 
help the immune system identify the cell either as one 


belonging to the body or as one from outside the body. 
*Some patterns of these proteins may mean increased 
risk of developing type 1 diabetes. 


*HLAs is a key role in initiating the autoimmune 


response. 


Causes/Etiology... 


¢ This is an abnormal response in which antibodies 
are directed against normal tissues of the body, 
responding to these tissues as if they are foreign. 

¢ Autoantibodies against islet cells and against 
endogenous insulin have been detected in people: 
“* At the time of diagnosis and 


“* Even several years before clinically evident as 
type | DM. 


Causes/Etiology... 


2. Environmental factors: 


In addition to genetic and tmmunologic 
components, environmental factors, such as 
viruses or toxins, that may initiate destruction 
of the beta cell are being investigated: 

“* Mumps, 
“* Cytomegalo virus, 


“* Rubella Virus 


Causes/Etiology... 


¢ Regardless of the _ specific etiology, the 
destruction of the beta cells results in 
- Decreased insulin production 
- Unchecked glucose production by the liver, and 
- Fasting hyperglycemia. 

¢ In addition, glucose derived from food cannot be 
stored in the liver but instead remains in the 
bloodstream and contributes to postprandial (after 


meals) hyperglycemia. 


Pathophysiology 


“In normal persons, Within 20 minutes after a 
meal insulin rises to its peak level. 


** About 2 - 4 hours after a meal both blood glucose 


and insulin are at low levels 
“In TLDM, pancreatic beta cell unable to produce 


insulin to produce insulin due to destruction of 


beta cells by autoimmune process 


Pathophysiology... 


“Glucose derived from food can not be stored in 
liver and remain in blood stream contribute to 
postprandial hyperglycemia. 

“As a result decrease anabolic and increase 
catabolic Fasting hyperglycemia occur as a 


result of unchecked glucose production by the liver. 


Pathophysiology... 


Un checked glucose production by 

catabolism 

- Uncontrolled gluconeogenesis, |ypolysis, 
and ketogenesis (break down of the fatty acid) 

- Leads to ketoacidosis. 

- Protein catabolism with muscle wasting and 


negative nitrogen balance. 


Pathophysiology of DM... 


“*If the concentration of glucose in the blood is 
sufficiently high, the kidney may not reabsorb 
all filtered glucose; the glucose then appears 


in the urine (glucosuria). 


¢ Accompanied by excessive loss of fluid 


~and electrolyte,.-.the,.patient experienced 


Pathophysiology... 


¢ When excess glucose Is excreted in the urine, 
it is accompanied by excessive loss of fluids 


and electrolytes, this is called osmotic 


diuresis. 


Pathophysiology... 
¢ In addition, fat breakdown occurs, resulting in 
an increased production of ketone bodies, 
which are the byproducts of fat breakdown. 
¢ If levels of these ketone bodies are too high, 
the pH of the blood drops, resulting in 


ketoacidosis. 


Signs and symptoms 


The classic symptoms of diabetes are 
- Polyuria (frequent urination) 
- Polydipsia (increased thirst) 
- Polyphagia (increased hunger) 


- Fatigue and weight loss. 


Type 2 DM _ is~ characterized by three 
pathophysiologic 
abnormalities: 
- Impaired insulin secretion 
- Peripheral insulin resistance, and 
- Excessive hepatic glucose 
production. 
¢ Type 2 diabetes is due to a combination of life 


style and genetic factors. 


Pathophysiology-Type 2 DM 
¢ Normally insulin binds to special receptors on cell 
Surface and serious reactions involving glucose 
metabolism occur with in the cell. 
° if insulin resistance, intracellular reaction 
decreased then, the insulin become less effective 


of stimulating glucose uptake by the tissue. 


Pathophysiology-Type 2 DM... 


¢ To overcome insulin resistance and to prevent 


the hyperglycemia, there must be an increase 
in the amount of insulin secreted. 


However, if the beta cells are unable to keep 
up with increased demand for insulin, the 
glucose level rises, Type Il DM occur. 


Despite the impaired insulin secretion, there 
is enough insulin present to prevent the 
breakdown of fat accompany production of 
ketonbodies, there fore DKA does not occur in 


tyoe Il DM. 


Clinical manifestations 
“*Polydipsia, Polyuria and Polyphagia 
“*Nocturia 
“Tiredness, fatigue, irritability, apathy, 
“Recent change in weight 
“Blurring of vision 
“*Nausea, headache 


The classical symptom of thirst, polyuria, nocturia, 
rapid weight loss are predominant in type | often 


absent in type Il. 


Diabetes Management 


¢ The main goal of diabetes treatment is: 


- To normalize insulin activity and blood glucose 


levels 


- To reduce the development of vascular and 
neuropathic complications. 

¢ Therefore, the therapeutic goal for diabetes 

Management is to achieve normal blood glucose 

levels (euglycemia) without hypoglycemia and without 

seriously disrupting the patient’s usual lifestyle and 


activity. 


DM management... 


¢ Primary treatment of type 1 diabetes Is 
insulin. 
¢ Primary treatment of type 2 diabetes Is 


weight reduction 


Diabetes Management 


There are five components of diabetes 
management 


“* Nutritional management 
“Exercise 

“*Monitoring glucose level 
“*Pharmacologic therapy 


**Education 


1. Nutritional management 


Nutrition, diet, and weight control are the 
foundation of diabetes management. 


Providing all the essential food constituents 
(e.g. vitamins, minerals) necessary for 


optimal nutrition. 


Achieving and maintaining a _ reasonable 


weight. 
Preventing wide daily fluctuations in blood 


glucose levels. 
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1. Nutritional management... 


* The same precautions regarding the use of 
alcohol by people without diabetes should be 
applied to patients with diabetes, moderation is 
recommended. 

¢ Thus, tf a diabetic patient takes alcohol on an 
empty stomach, there is an increased likelinood 


that.nypoglycemia will develop. 


1. Nutritional management... 


* Long-term weight reduction can be achieved (1 to 2 Ib 
loss per week) by reducing basic caloric intake by 500 
to 1,000 cal from calculated basic caloric requirements. 

¢ The American Dietetic Associations recommend that 
for all levels of caloric intake, 50% to 60% of calories 
be derived from carbohydrates, 20% to 30% from 


fat, and the remaining 10% to 20% from protein. 


Nutrition... 


¢ The Diabetes Food Pyramid divides food into six groups. 
¢ These groups or sections on the pyramid vary tn size. 


* The largest group grains, beans, and starchy vegetables is on 


the bottom. 


¢ This means that you should eat more servings of grains, 


beans, and starchy vegetables than of any of the other foods. 


¢ The smallest group fats, sweets, and alcohol is at the top of 


the pyramid. 


° This tells you to eat very few servings from these food groups. 


Nutrition... 


Grains and Starches 

Y Choose 6 -11 servings per day 
Vegetables 

Y Choose at least 3- 5 servings per day. 
Fruit 

Y Choose 2-4 servings per day 

Milk 

Y Choose 2-3 servings per day 

Meat and Meat Substitutes 

Y Choose 4-6 oz per day divided between meals 
Fats, Sweets, and Alcohol 


Y Keep your servings small 
and save them for a special treat 


Nutrition... 


Fats, Oils and Sweets Meat, 
Meat Substitutes 
and Other 


Pratews 


Breads, Grasns and Other Starches 
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2. Exercise 


¢ Exercise is lowering blood glucose and reducing 


cardiovascular risk factors. 
¢ Exercise lowers the blood glucose level : 


- By Increasing the uptake of glucose by body 


muscles 
- By improving insulin utilization. 
- It also improves circulation and muscle tone. 


¢ Regular daily exercise, rather than sporadic 


exercise, should be,encouraged. 


2. Exercise ... 


¢ Exercise also alters blood lipid levels, increasing 
levels of high-density lipoproteins/HDL and 
decreasing total cholesterol and_ triglyceride 
levels. 

¢ Exercising with elevated blood glucose levels 
increases the secretion of glucagon, and 
catecholamines. 

¢ The liver then releases more glucose, and the 


result is an increase in the blood glucose level. 


3. Monitoring glucose level 


Blood glucose monitoring is a cornerstone of diabetes 
management. 

lt enables people with diabetes to adjust the treatment 
regimen to obtain optimal blood glucose control. 

This allows for detection and_ prevention = of 
hypoglycemia and hyperglycemia and 

plays a crucial role in normalizing blood glucose levels, 
which in turn may reduce the risk of long-term diabetic 


complications. 


4. Insulin Therapy 


¢ Because the body loses the ability to produce 
insulin in type 1 diabetes, exogenous insulin 
must be administered for life. 


¢ Because the insulin dose required by the 
individual patient is determined by the level 
of glucose in the blood, accurate monitoring 
of blood glucose levels is essential; thus, 


¢ Blood glucose monitoring has become a 
cornerstone of insulin therapy. 


4. Insulin Therapy.. 


¢ The four main areas for injection are the 
» Abdomen 
» Arms (posterior surface) 
»Thighs (anterior surface), and 
* Hips 
¢ The speed of absorption is greatest in the 
abdomen and decreases progressively in the 


arm, thigh, and hip. 


Sites of insulin injection 
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Insulin therapy... 


* Lower blood glucose after meals by 
facilitating the uptake and utilization of 
glucose by muscle, fat and liver cells. 

¢ During period of fasting, insulin inhibits the 
breakdown of stored glucose, protein and 
fats. 


Insulin therapy... 


¢ Type |: Insulin must 


° Type Il: used on long term basis to control 
glucose level, if diet and oral hypoglycemic 
agent failed. 


* Some patient usually control by diet alone or 
diet with oral hypoglycemic agent need insulin 


during, infection, pregnancy and surgery. 


Insulin preparation 


Insulin preparation can vary according to 4 


main characteristics 

1. Time course of action 
2. Concentration 

3. Species/source 


4. Manufacturer 


Insulin preparation... 
1. Regular insulin 
- Time: Short acting 
- Agent: Regular 
- Onset: 30 minutes 
- Peak: 3-4 hrs 
- Duration: 3-6hrs 


- Appearance: clear 


Indications: Usually administered 20-30min before meal, 


may be taken alone or in combination with long acting Insulin. 


(ADA,20271) 


Insulin preparation.... 

2. Intermediate acting insulin 

¢ Time: Intermediate acting 

¢ Agent: Neutral Protamin Hagedron/NPH 
° Onset: 2-4 hrs 

e Peak: 4-12hrs 

¢ Duration: 12-18 hrs 

¢ Appearance: white and milk 

¢ Indications: usually after food 
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Insulin preparation... 
3. Long acting 

¢ Time: Long acting 

¢ Onset: 6-8hrs 

e Peak: 12-16 hrs 

¢ Duration: up to 24 hrs 


° Indications: Used primary to control fasting 


glucose level 


Insulin preparation ... 


4. Ultra long acting Insulin 
- Onset -Up to 6 hrs. 
- Does not peak 


- Duration - 36 hours or more 


NCLEX.... 


¢ Albert, a 35-year-old insulin-dependent diabetic, is 
admitted to the hospital with a diagnosis of pneumonia. 
He has been febrile since admission. His daily insulin 
requirement is 24 units of NPH. Every morning Albert is 
given NPH insulin at 1:30. Meals are served at 2:30, 6:30, 
and 3:30. The nurse expects that the NPH insulin will 


reach its maximum effect (peak) between the hours of: 
A. 1: 30 -3:30 B. 2:30-4:30 C: 2:30 -13:30 
D. 8:30 -12:30 


Insulin regimen 
° Vary from one injection to four injection per day 


¢ Usually combination of short acting and long 
acting Insulin. 
1.Conventional regimen: 
* One - two injection per day 
° Aim :- to avoid acute complication § of 
diabetes (hypoglycemia) 


¢ Important for terminal patient or any patient 


Insulin regimen... 
2. Intensive regimen 
¢ Three - four injection per day 
¢ Twice - daily administration of S.A. and L.A. given 


in combination before break fast and evening meal 


is simplest and most commonly used regimen. 


Administrating the injection 
Site selection and rotation: four main area 
-The abdomen 
-Arm (posterior surface) 
- Thigh (anterior surface) 
- Hip (buttock) 


» Absorption rapid in abdomen and decrease 


respectively arm, thigh and hip. 


—~Route:- subcutaneous 


¢ Absorption of insulin may be influenced by:- 
-Site, Depth, Volume of injection 
Rotate every 2 to 3weeks 
°To prevent localized in fatty tissue 
(lipodystrophy). 
°-To promote consistency in insulin 
absorption 


- Administer each injection % to linch away 


from previous injection 


- Always use the same area at the same time 


Designing insulin therapy 


Total insulin dose per day 
Initiation - 0.2 to 0.4 units/ kg/ day 


Maintenance - highly variable roughly 0.6 
to 0.7 units/kg/day 


Designing insulin therapy... 


Regimen options- with NPH and regular insulin (commonly 

available in Ethiopian setting) 

1) NPH twice daily injection - before breakfast and at 
bed time and 

2) Regular Insulin twice daily injection- before breakfast 

and before supper 

3) 70/30 (70% NPH & 30% regular) twice daily 


injection- before breakfast and before supper 


NCLEX challenge... 


¢ Rotation sites for insulin injection should 
be separated from one another by 2.5 cm 


(1 inch) and should be used only every: 
A. Third day 
B. Every other day 
C. 2-3 weeks 
D. 2-4 weeks 
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Problem of insulin 


**Local allergy 

“Systemic allergy 

** Lipodystrophy.- refers localized 
disturbance of fat metabolism in the form 


of lypoatrophy and liypohypertrophy 
“* Hypoglycemia 
“* Weight gain 


NCLEX... 


In diabetic management, nurses have to 
advise the patient to rotate the site of 
injection, which complication would be 
prevented by rotating the site of injection? 


A. Insulin edema C. Insulin 
reaction 
B. Insulin lipodystrophy D. Insulin 


resistance 


Oral anti diabetic 


Treatment of type -2 diabetes mellitus is not just treatment of hyperglycemia. It includes 


management of all cardiovascular risks (hypertension, dyslipidemia and obesity, smoking) 


Effective for type II who can not treated by diet and exercise 
1.Sulfonylureas 

- Stimulate pancreas to secrete insulin. 

- Decrease production of glucose by liver. 

- Allowing the cells to use insulin better. 


2. Biguanides 


- Facilitating insulin on peripheral receptors. 


Decreasing the amount of sugar produced by the liver/ 
glyconeogenesis. 


Increasing the amount of sugar absorbed by muscle 
cells. 
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Sulfonylureas 


Second generation 


First generation ¢ Glipizide 


- Carbutamide ¢ Gliclazide 

¢ Glibenclamide 
- Acetohexamide (glyburide) 
- Chlorpropamide ¢ Glibornuride 


¢ Gliquidone 

¢ Glisoxepe 

- Tolazamide ¢ Glyclopyramide 
° Glimepiride 


- Tolobutamide 
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Biguanides 


¢ Metformin - widely used in treatment of 
diabetes mellitus type 2. 

¢ Phenformin - withdrawn from the market in 
most countries due to toxic effects/lactic 
acidosis. 

¢ Buformin - withdrawn from the market due 


to toxic effects 


Intestine Liver Skeletal muscle 


Anaerobic glucose ¥ Gluconeagenesis Insulin-mediated 
metabolism ¥ Glycogen alysis glucose u ptake 
¥ Fatty acid oxidation 4 Glycogenesis 
¥ Fatty acid oxidation 
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Education 


¢ Diabetes mellitus is a chronic illness that 
requires aé_e lifetime of special _ self- 


management behaviors. 


¢ Nurses play a vital role in /dentifying patients 
with diabetes, assessing self-care skills, providing 
basic education, reinforcing the teaching 
provided by the specialist, and referring patients 


for follow-up care after discharge 


Education... 


¢ The American Association of Diabetes Educators 
recommends organizing education using the 


following seven tips for managing diabetes: 


° Healthy eating, being active, monitoring, 
taking medication, problem solving, healthy 


coping, and reducing risks. 


Education... 


¢ Another general approach is to organize 
information and skills into two main types: 
basic, initial (“survival”) — skills and 
information, and in-depth (advanced) or 


continuing education. 


Education... 


" Basic information is literally what patients must 
know to survive (eg, to avoid severe hypoglycemic 
or acute hyperglycemic complications’ after 
discharge) and includes simple pathophysiology; 
treatment modalities; recognition, treatment, 
and prevention of acute complications; and 
other pragmatic information (eg, where to buy and 


Store insulin, how to contact physician). 


Education... 


¢ In-depth and continuing education involves 
teaching more detailed information related to 
survival skills as well as teaching preventive 
measures for avoiding long-term diabetic 
complications, such as foot care, eye care, general 
hygiene, and risk factor management (eg, blood 


pressure control and blood glucose normalization). 
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Teaching self injection 
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Teaching self injection 


Inserting the needle into the skin 
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Teachina self iniection 


Injecting the insulin 
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Teaching self injection 


' 
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Teaching self injection 


Disposing of syringe 
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Assessing Readiness to Learn 


e Assess the patient’s (and family’s) readiness to 
learn; assess the patient’s coping strategies and 
reassure the patient and family that feelings of 
depression and shock are normal. 

e Ask the patient and family about their major concerns 
or fears in order to learn about any misinformation that 
may be contributing to anxiety; provide simple, direct 


information to dispel misconceptions. 


NCLEX... 


¢ Nurse Andy has finished teaching a client with diabetes 
mellitus how to administer insulin. He evaluates the learning 


has occurred when the client makes which statement? 


A. "| should check my blood sugar immediately prior to the 
administration.“ 

B. "Il should provide direct pressure over the site following the 
injection." 

C. "| should use the abdominal area only for insulin injections.“ 

D. "| should only use a calibrated insulin syringe for the 

injections." 
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Nursing management 


¢ Nursing management of patients’ with 
diabetes can involve treatment of a wide 
variety of physiologic disorders, depending 
on the patient’s health status and whether 
the patient is newly diagnosed or seeking 


care for an unrelated health problem. 


Nursing mgt... 


* Because all patients with diabetes must 
master the concepts and skills necessary for 
long-term management and avoidance of 
potential complications of diabetes, a solid 
educational foundation is necessary for 
competent self-care and is an ongoing focus 


of nursing care 


Possible Nursing dx in DM 


Risk for Unstable Blood Glucose. 
Deficient Knowledge. 

Risk for Infection. 

Risk for Disturbed Sensory Perception. 
Powerlessness. 

Risk for Ineffective Therapeutic Regimen Management. 
Risk for Injury. 


Imbalanced Nutrition: Less Than Body Requirements. 


Complications of 
Diabetic Mellitus 
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Acute Complications of Diabetes 


¢ There are three major acute complications of 
diabetes related to short-term imbalances in blood 
glucose levels: 
> Hypoglycemia 


> DKA 


>» HHNS (Hyperglycemic hyperosmolar nonketotic 


coma or hyperglycemic hyperosmolar syndrome). 


Hypoglycemia (insulin reactions) 


° Hypoglycemia (abnormally low blood glucose level) 
occurs when the blood glucose falls to 

< 50 to 60 mg/dl. 

It can be caused by: 
- Too much insulin or 
- Too much oral hypoglycemic agents, 
- Too little food, or excessive physical activity. 

¢ Hypoglycemia may occur at any time of the day or 


night. 


Hypoglycemiia ... 


¢ It often occurs before meals, especially if meals 
are delayed or snacks are omitted. 

° Middle-of-the-night hypoglycemia may occur 
because of peaking evening NPH_insulin's, 
especially in patients who have not eaten a 


bedtime snack 


Clinical manifestation 


Mild Hypoglycemia 


The sympathetic nervous’ system _ is 
stimulated, producing sweating, tremor, 
tachycardia, palpitations, nervousness, and 


hunger. 
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C/M... 


Moderate Hypoglycemia 
¢ Moderate hypoglycemia produces impaired function of 
the 

central nervous’ system, including’ inability to 
concentrate, 

headache, lightheadedness, confusion, memory lapses, 
numbness of the lips and tongue, slurred speech, 
impaired coordination, emotional changes, irrational or 
combative behavior, double vision, and drowsiness, or 


any combination of these symptoms. 


C/M... 


Severe Hypoglycemia 


* In severe hypoglycemia, central nervous system 
function is further impaired. The patient needs the 


assistance of another for the treatment. 
* Symptoms may include disoriented behavior, 


seizures, difficulty arousing from sleep, or loss of 


consciousness. 


Medical Management 


> The usual recommendation is 15g of a fast- 
acting concentrated source of carbohydrate orally; 
Example: 


Y Three or four commercially prepared glucose 
tablets 


Y 4 to 6 oz of fruit juice or 
Y Regular soda (Carbonated water and Sweeteners) 
Y 6 to 10 hard candies, 


¥ 2 to 3 tsp of sugar or honey. 


Management... 


¢ Treatment is repeated if the symptoms persist more 
than 10 to 15 minutes after initial treatment; patient 
is retested in 15 minutes and retreated if blood 


glucose level is less than 70 to 75 mg/d_L. 


¢ Patient should eat a snack containing protein and 
starch (milk, or cheese and crackers) after the 
symptoms resolve or should eat a meal or snack within 


30 to 60 minutes. 


Management of Hypoglycemia in the 
Unconscious Patient 


¢ Glucagon 1 mg subcutaneously or intramuscularly 
for patients who cannot swallow, or who _ refuse 
treatment; patient may take up to 20 minutes to 


regain consciousness. 


¢ From 25 to 50 mL of 50% dextrose in water is 
administered intravenously to patients who are 
unconscious or unable to swallow (in a_ hospital 


setting). 


Nursing Management 


» Teach patient to prevent hypoglycemia by following a 
consistent, regular pattern for eating, 
administering insulin, and exercising. 

» Advise patient to consume between-meal and bedtime 
snacks to counteract the maximum insulin effect. 

> Reinforce that routine blood glucose tests are 
performed so that changing insulin requirements may 


be anticipated and the dosage adjusted 


Nursing Management ... 


Instruct patients and family about symptoms of 
hypoglycemia and use of glucagon. 

Teach family that hypoglycemia can cause irrational and 
unintentional behavior. 

Patients with diabetes should carry a form of simple 
sugar with them at all times. 

Patient is discouraged from eating high-calorie, high-fat 
dessert foods to treat hypoglycemia, because high-fat 


snacks may slow absorption of the glucose 


NCLEX challenge ... 


A nurse went to a patient’s room to do routine vital signs 
monitoring and found out that the patient’s bedtime 
snack was not eaten. This should alert the nurse to 


check and assess for. 
A. Elevated serum bicarbonate and decreased blood pH 
B. Signs of hypoglycemia earlier than expected 


C. Symptoms of hyperglycemia during the peak time of 
NPH insulin 


D. Sugar in the urine 


NCLEX Challenge 


¢ A clinical feature that distinguishes a 
hypoglycemic reaction from a ketoacidosis 


reaction is: 
A. Blurred vision 
B. Diaphoresis 
C. Nausea 


D. Weakness 


Diabetic ketoacidosis 


* DKA is caused by an absence or markedly 
inadequate amount of insulin. 
¢ This results in disorders in the metabolism of 
carbohydrates, protein, and fat. 
¢ The three main clinical features of DKA are: 
- Hyperglycemia 
- Dehydration and electrolyte loss 


- Acidosis 


DKA... 


¢ Hyperglycemia in DKA is the result of three 
events 


A. In creased gluconeogenesis 
B. Increased glycogenolysis 


C. Decreased glucose utilization by muscle, 


liver and fat 


Diabetic ketoacidosis... 


¢ Without insulin, the amount of glucose entering 

the cells is reduced and the liver increases 
glucose production. Both factors lead to 
hyperglycemia. 


* In an attempt to rid the body of the excess 
glucose, the kidneys excrete the glucose along 
with water and electrolytes (e.g. sodium and 
potassium). 


¢ This osmotic diuresis, which is characterized 
by excessive urination (polyuria), leads to 
_ dehydration and marked electrolyte loss. 


Diabetic ketoacidosis... 


¢ Another effect of insulin deficiency is the 
breakdown of triglyceride (lipolysis) into free 
fatty acids and glycerol in adipose tissue 

¢ The free fatty acids are converted into ketone 
bodies by the liver. 

¢ In DKA, there is excessive production of ketone 
bodies because of the lack of insulin that 
would normally prevent this from occurring. 


¢ Ketone bodies are acids; their accumulation In 
the circulation leads to metabolic acidosis. 


Clinical manifestations 


“** The hyperglycemia DKA leads to:- 
© Polyuria and polydypsia 
© Blurred vision, weakness, headache 


* The ketosis and acidosis characteristics of DKA 
leads to:- 


¢Abdominal pain 

¢ Nausea/Vomiting 

¢Poor appetite 

¢Acetone breath (fruity odor) 


“* Patients with marked intravascular volume depletion 
may have orthostatic hypotension (drop in systolic 


blood pressure of 20 mm Hg or more) on sta nding. - 


Clinical manifestations.... 


¢ Kussumal breathing - (Deep, rapid breathing) 
¢ Important to decrease the acidosis i.e. attempt 


to blow off CO, and lessen the acidic state. 


Investigation 


Blood glucose level: 300 to 800 mg/dL (may be 


lower or higher). 
Low serum bicarbonate level: <18 mEQ/L. 
Low pH: < 7.3 


Low PaCO2 : 10 to 30 mm Hg 


Sodium and potassium levels may be low, normal, 


or high depending on amount of water 


(dehydration). 


loss 


Investigation... 


¢ Elevated creatinine, blood urea nitrogen (BUN), 
and hematocrit values may be seen _ with 
dehydration. 

¢ After rehydration, continued elevation in the 
serum creatinine and BUN levels suggests 


underlying renal insufficiency. 


Medical management 


¢ It is medical emergency so treatment 


Should be in the hospital 


¢ In addition to treating hyperglycemia, 
management of DKA is aimed at correcting ; 
- Dehydration 
- Electrolyte loss, and 


- Acidosis 


Medical management ... 


A. Rehydration 


¢ Patients may need as much as 6 to 10 L of IV fluid 
(0.9% normal saline [NS] is administered at a high 
rate of 0.5 to 1 L/h for 2 to 3 hours) to replace 
fluid loss caused by _ polyuria, hyperventilation, 
diarrhea, and vomiting. 

* Hypotonic (0.45%) NS solution may be used for 
hypertension or hypernatremia and for those at 


risk for heart failure. 


Mot.... 


¢ When the blood glucose level reaches 300-250 
mg/dL (16.6 mmol/L) or less, the IV solution may 
be changed to dextrose 5% in water (D5 W) 
to prevent a precipitous decline in the blood 


glucose level 


Management... 
B. Electrolyte loss replacement 
» Potassium is the main electrolyte of concern in 
treating DKA. Cautious but timely 
replacement of potassium is vital for 
avoiding severe cardiac dysrhythmias that 
occur with hypokalemia. 
» Although plasma concentration of potassium 
may be low, normal or even high, level of 


potassium drop during treatment of DKA. 


Management... 


“Because potassium level drop during 


treatment of DKA, potassium must be 


infiiced aven if Fhe nlasma cancentratian is 
NURSING ALERT 


Because a patient’s serum potassium level may drop quickly 
as a result of rehydration and insulin treatment, potassium 
replacement must begin omce potassium levels drop to normal. 
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Mot... 


Nursing alert vs ab 


=" Potassium pumps the he’ — | 
Therefore, before administration of KCL, consider 
the following tips 

" First monitor the heart 

" Never push KCL ---- Kill the patient 


" Infuse slowly 


NCLEX challenge... 


When you administer insulin for the patient with 
DKA, which of the following electrolyte, insulin can 
force out of the plasma compartment? 

A. Calcium B. Magnesium C. Sodium 


D. Potassium 


Management... 

C. Management of Acidosis 

¢ Acidosis of DKA is reversed with insulin, 
which inhibits the breakdown of fat. Insulin 
(only regular insulin) is infused IV ata 
Slow, continuous rate (eg, 5 units per hour) 

¢ Add dextrose when blood glucose level 
reach 250 to 300 mg/d! to avoid rapid drop 


in blood glucose. 


Management... 


¢ IV insulin must be infused continuously 
until subcutaneous administration of 
insulin can be resumed and lV insulin 
must be continued until the serum 
bicarbonate level improves and patient 


can eat. 


Nursing process of the pt with 
DKA 


Assessment 


¢ Monitor the electrocardiogram (ECG) (Depressed T-wave) 


for dysrhythmias indicating abnormal potassium levels. 


e Assess vital signs (especially blood pressure and 
pulse), arterial blood gases, breath sounds, and mental 
status every hour and record on a flow sheet. 

¢ Include neurologic status checks as part of the hourly 
assessment as cerebral edema can be a severe and 


sometimes fatal outcome 


Nursing Diagnoses 


Risk for fluid volume deficit related to polyuria and 
dehydration 

Fluid and electrolyte imbalance related to fluid loss or shift 
Deficient knowledge about diabetes self-care 
Skills/information 

Anxiety related to loss of control, fear of inability to 
manage diabetes, misinformation related to diabetes, fear 


of diabetes complications 


Planning and Goals 


¢ The major goals for the patient may include 
maintenance of fluid and_ electrolyte 
balance, optimal control of blood glucose 
levels, ability to perform diabetes survival skills 
and self-care activities, and absence of 


complications. 


Nursing Interventions 


Maintaining Fluid and Electrolyte Balance 

¢ Measure intake and output. 

¢ Administer IV fluids and electrolytes as prescribed; 
encourage oral fluid intake when permitted. 

¢ Monitor laboratory values of serum electrolytes (especially 
sodium and potassium). 

¢ Monitor vital signs hourly for signs of dehydration 
(tachycardia, orthostatic hypotension) along with 
assessment of breath sounds, level of consciousness, 


presence of edema, and cardiac status (ECG rhythm strips) 


Nursing Interventions... 


¢ Increasing Knowledge about Diabetes Management 
" Adherence 
" Self care and etc... 


* Monitoring and Managing Potential Complications 


Nursing Interventions... 


TREATMENTS 


DKA 


Diabetic KetoAcidosis Type 1 


D Dehydration FIRST! (0.9% normal saline) (NiCKEN ir) 
Kt Kill the sugar (SLOWLY)...prevent low sugar 
*Hourly 8S checks* “land the plane siow & smooth” 
Over 250 BS=1V Regular insulin ONLY 
Below 200 BS (or ketones resolve)=S0 insulin + DSO IV 
A 
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Prevention 
> Take insulin/oral anti diabetic/ as usual 
» Test blood and urine for ketone every 3-4 hrs 


» Report elevated glucose level greater than 
300mq/dl 


Hyperglycemic hyperosmolar non- 
ketotic syndrome (HHNS) 


¢ Is life threatening Acute complication of DM 
¢ Is less severe than DKA 


¢ Infection, surgery ,stress and etc... are the 


most common precipitation factors 


HHNS... 


¢ Characterized by; 
- Hyperglycemia 
- Hyper osmolarity 
- Dehydration 


- Non- ketone forming 


Phatho physiology of 
HHN 
¢ In HHS: 
1) There is enough insulin to prevent lipolysis and 
ketogenesis but not adequate to cause glucose 
utilization (as it takes 1/10 as much insulin to 
Suppress lipolysis as it does to stimulate glucose 
utilization) 
2) possible smaller increases in counter 


regulatory hormones 
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Hyperglycemic hyperosmolar 
nonketotic syndrome... 


What distinguishes HHNS from DKA is that ketosis 
and acidosis do not occur in HHNS partly because 
of differences tn insulin levels. 


In HHNS the insulin level is too low to prevent 
hyperglycemia and subsequent’ osmotic 
diuresis, but it is high enough to prevent fat 
breakdown. 


Because of possible delays in therapy, 


hyperglycemia, dehydration, and hyperosmolarity 


May,be more severe.in HANS: 168 


DKA and HHNS... 


— a a 
—— — 


HCO3- 


—_—e a 


Hyperglycemic hyperosmolar 
nonketotic syndrome... 


¢ The clinical picture of HHNS its: 
“* Hypotension 
“Profound dehydration (dry mucous 
membranes, poor skin turgor), 
“*Tachycardia, and 
“Variable neurologic signs (due to brain 


shrink) e.g. Seizures 


Assessment and Diagnostic Findings 


** Diagnostic assessment includes a range of 
laboratory tests, including ; 

** Blood glucose, electrolytes, BUN, complete blood 
count, serum osmolality, and arterial blood gas 


analysis. 


“*The blood glucose level is usually 600 to 1200 
mg/dL, and the osmolality exceeds 350 mOsm/kg. 
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TREATMENTS 


HHNS (nus) 
Hyperglycemic Hyperosmolar 
Non-Ketotic Syndrome Type 2 


H Hydration FIRST 0.9% Normal Saline |NCLEN TIP) 
§ Stabilize Sugars (Insulin) 


Caution: Insulin V = ONLY Regular Insulin 


N drip “NCLEN TIP. 


=—"2 
=} 
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Medical Management 


** The overall approach to the treatment 
Of HHNS ts similar to that of DKA: 
** Fluid replacement, 
** Correction of electrolyte imbalances and 


** Insulin administration. 
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DKA vs. HHNS 


NURSING INTERVENTIONS 


RE-ASSESSMENT=Blood Sugar + Rehydration 


HOURLY BS | 9 RE-HYDRATION 
CHECK 


URINE OUTPUT URINE 
30 ml/hr+ Low Spec Gravity 
1,005 - 1.030 
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NCLEX.... 


¢ A nurse Is preparing a plan of care for a client 
with diabetes mellitus who has hyperglycemia. 
The priority nursing diagnosis would be: 
A. High risk for deficient fluid volume 
B. Deficient knowledge: disease process and treatment 
C. Imbalanced nutrition: less than body requirements 


D. Disabled family coping: compromised 
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Long term complication of DM 


°* Ils more common as more people living 
with DM for a long period of time 

¢ It can affect every organ in the system of 
the body 

¢ Can occur in both T1 and T2 DM 


Long term complications of diabetes 
mellitus 


Affect almost every organ system of the body 
“* Macro vascular diseases 


** Micro vascular disease 


Macro-vascular complications 


1.Coronary artery disease (The heart) 
2. Cerebral vascular disease (brain) 


3. Peripheral vascular disease (Extremities) 


Macro-vascular complications... 


° Heart - in crease the risk of coronary heart 
disease 

¢ Brain - in crease the risk of stroke and 
cerebro-vascular disease including transient 
ischemic attack and cognitive impairment 

¢ Extremities - peripheral vascular disease 


due to decreased blood flow to the periphery 


Macro-vascular complications... 


¢ Diabetic macrovascular complications result 
from changes in the medium to large blood 


vessels. 


* Blood vessel walls thicken, — sclerosis 
(hardening), and become occluded by plaque 


that adheres to the vessel walls. 


* Eventually, blood flow is blocked. 


i 
00 
O 
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Macro-vascular complications... 


Heart Disease And Stroke 


¢ Patients with diabetes are four times more 
prone to develop Heart disease than others. 


¢ Patient with diabetes may develop silent Heart 
Attacks without showing any symptoms 
because in diabetics there is damaged nerve. 


¢ Risk factors for heart disease are mainly 
obesity, Sedentary life style, High blood 
pressure, High Cholesterol levels, Cigarette 
Smoking, Family history of coronary heart 
disease etc. 


Diabetic micro vascular complications 
Diabetic Microangiopathy 
¢ It is characterized by basement membrane thickening 
of small blood vessels and capillaries of various 


Organs and tissues such as the skin, eye, skeletal, 


muscle, kidney, etc. 


¢ Researchers believe that increased blood glucose 
levels react through a series of biochemical 
responses to thicken the basement membrane to 


several times its normal thickness. 


Diabetic microvascular complications... 


¢ Diabetic Retinopathy:- Deterioration of the 
Small blood vessels that nourish the retina. 
¢ Diabetic retinopathy is the leading cause of 


blindness in people between 20 and 74 


years of age. 


Micro vascular... 


¢ Diabetic Nephropathy , or renal disease 
secondary to diabetic micro vascular changes 


in the kidney. 

° It IS also known as Diabetic 
glumerulosclerosis. 

* Due to thickening of the basement 


membrane of glomerular capillaries. 


Neuropathies 

¢ Diabetic neuropathy refers to a group of 
diseases that affect all types of nerves, including 
peripheral (sensory motor), autonomic, and spinal 


nerves. 


¢ Nerve tissue gets injured mainly due to decreased 


blood flow and rise in blood glucose levels. 


Foot ulcer 


Diabetic complications contribute to the risk 

of foot Infections are: 

1.Neuropathy: sensory neuropathy leads to loss 
of pain and_= pressure’ sensation = and 
autonomic neuropathy leads to increased 
dryness and fissure of the skin. 

2.Periopheral vascular disease: poor circulation 
of the lower extremity contribute to poor 
wound healing and develop gangrene. 


3.Hyperglycemic impairs the ability’ of 
Specialized leukocyte to destroy bacteria, 
thus, poorly contsallad.. diabetes, there ..ds 
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Foot ulcer ... 


°* Foot assessment and_ foot’ care 
instructions are most important when 
caring for patients who are at high risk for 


foot infections. 
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Parathyroid Glands 
Four or more small glands embedded on posterior 


surface of thyroid gland. 

Each gland is about the size of a grain of rice 
(weighs approximately 30 milligrams and is 3-4 
millimeters in diameter). 

Produces Parathormone (PTH). 

Regulates calcium and phosphate levels in an 


inverse relationship. 


Function of parathyroid hormones 


Parathormone, the protein hormone from_ the 
parathyroid glands, regulates calcium = and 
phosphorus metabolism. 

Increased secretion of parathormone results’ in 
increased calcium absorption from the kidney, 
intestine, and bones, thereby raising the blood 
calcium level. 

Some actions of this hormone are increased by the 


presence of vitamin D. 


Function of parathyroid hormones... 


¢ Parathormone also tends to lower the 
blood phosphorus level. 

¢ Excess parathormone can result in 
markedly elevated levels of serum calcium, 


a potentially life-threatening situation. 


Function of parathyroid 
hormones... 

°* The serum level of fonized calcium 
regulates the output of parathormone. 

¢ Increased serum-~ calcium results in 
decreased parathormone secretion, creating 
a negative feedback system. 

¢ Normal Serum calcium ranges from only 
8.5-10.5 mg/dL 


Parathyroid function... 


Hypocalcaemia refers to low blood calcium 
concentration. 
®Serum calcium <8.5 mg/dL 
> |Increased neuromuscular excitability and 
muscle spasms, tetany and_ cardiac 


dysfunction. 


Parathyroid function... 


Hypercalcemia indicates a concentration of 
blood calcium higher than normal. 
»Serum calcium >10.5 mg/dL 
» Elevations can lead to diffuse precipitation 
of calcium phosphate in tissues, leading to 


widespread organ dysfunction and damage. 


Parathyroid function... 


¢ When the product of serum calcium and 
serum phosphorus (calcium x 
phosphorus) rises, calcium phosphate 
may precipitate in various organs of the 


body and cause tissue calcification 


Parathyroid function... 


Hypophosphatemia: Phosphorus deficit when Serum 


phosphorus level is <2.5 mg/dL. 
Cause- hyperparathyroidism, vomiting, diarrhea, burn 


Hyperphosphatemia: Phosphorus excess when Serum 


phosphorus level is >4.5 mg/dL. the cause may be; 

- Acute and chronic renal failure, excessive intake of 
phosphorus, 

- Respiratory acidosis (reduce PO-, flux to the ICF) 


- Hypoparathyroidism 


Hormonal Control Systems of 
calcium... 


¢ The three hormones that control fluxes of 
calcium in and out of blood and extracellular 
fluid: 
» Parathyroid hormone 
>Vitamin D 


> Calcitonin 


Hormonal Control Systems of calcium... 


1.Parathyroid hormone: serves to _ increase 
blood concentrations of calcium by several major 


effects: 

- Stimulates production of vitamin D within the 
kidney. 

- Facilitates mobilization of calcium and 


phosphate from bone. 


- Eliminate phosphate from kidneys 


(phosphaturic effect). 
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FUNCTIONS OF PARATHORMONE 
Low concentration of calcium in blood 


Release of parathyroid hormone 


| —> \/ianim Lb! — © 


Efflux of calcium Decreased lors of Enhanced absorption of 
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Increased concentration of calcium in blood 
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PTH... 


PTH Effects on Bone 


Bone 
resorption 
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PTH... 


> PTH Effects on Kidney 
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{the loss of Ca++ ions 
in the urine by 
stimulating Ca++ 


reabsorption 
inhibits osphate 


reabsorption 


© production of 
1,25(OH)2D 
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Vitamin D 


Vitamin D (Calciferol) is made in 3 step by different 

organ 

¢ Skin use sun light to make 
vit.D3(Cholecalciferol) from Cholesterol 

¢ Vitamin D3 converted to 25-hydroxy 
cholecalciferol in the liver 

¢ 25-hydroxy cholecalciferol is changed in to 1,25 
dehydrocholecalciferol in the Kidney 


¢ Stimulated by PTH - - Vit. D formed 


Vitamin D acts to increase blood concentrations 
of calcium through the activity of parathyroid 
hormone within the kidney. 

¢ The most important effect of vitamin D is to 
facilitate absorption of calcium from the small 


intestine. 


¢ In concert with parathyroid hormone, vitamin D 


also enhances flux of calcium out of bone. 


Hormonal Control Systems of calcium... 


3. Calcitonin: is a hormone that functions to reduce 
blood calcium levels. 
¢ It is secreted in response to Hypercalcemia and has 
at least two effects: 
- Suppression of renal tubular reabsorption of calcium. 
# In other words, calcitonin enhances excretion 
of calcium into urine. 
- Inhibition of bone’ reabsorption, which would 


minimize fluxes of calcium from bone into blood. 


Hyperparathyroidism 


¢ Hyperparathyroidism, which is caused by 
overproduction of parathyroid hormone by 


the parathyroid glands. 


¢ It is characterized by bone decalcification and 
the development of renal calculi (kidney 


stones) containing calcium. 


Hyperparathyroidism... 


¢ Primary hyperparathyroidism Causes 
Hypercalcemia (through the excessive 
secretion of PTH), usually by an adenoma 


(benign tumors) of the parathyroid glands. 


¢ It occurs two to four times more often In 
women than in men and common in 60 and 


70 years of age. 


Hyperparathyroidism... 


> Secondary hyperparathyroidism occurs when the glands are 
hyperplastic because of malfunction of another organ 


system. 


Usually the cause Is renal failure or hyperphosphotemia. 


Compensatory response to; 


- Chronic hypocalcaemia. 


Vit. D deficiency 


Malabsorption 


Result of renal failure 


- Hyperphosphatemia 
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Clinical Manifestations 


Apathy/lack of interest/ 

Fatigue, muscle weakness 
Nausea, vomiting 

Constipation, hypertension, and 


Cardiac dysrhythmia may occur; all = are 
attributable to the increased concentration of 
calcium in the blood. 


Psychological manifestations may vary from 
irritability and neurosis to psychoses caused by 
the direct effect of calcium on the brain and 
nervous system. 


"AA tr . IBROOAVC 0910502 
° nN cal 


205 208 
Nn Increase | clumM oOroduces a decrease in 


Clinical Manifestations.. 


* Calcium phosphate in the renal pelvis and parenchyma, resulting 


in renal calculi (kidney stones), obstruction, pyelonephritis, and 


renal failure. 


¢ Musculoskeletal symptoms: 


demineralization of the bones or 


bone tumors composed of benign giant cells resulting from 


overgrowth of osteoclasts. 
Skeletal pain and tenderness, especially of the back and joints; 
pain on weight bearing; 


pathologic fractures; deformities; and shortening of body 


stature. 
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Assessment and Diagnostic Findings 


¢ Primary hyperparathyroidism is diagnosed by 
persistent 

- Elevation of serum calcium levels and 

- Elevated level of Parathormone. 

- Radio immunoassays for Parathormone are 
sensitive and differentiate primary 
hyperparathyroidism from other causes of 
Hypercalcemia in more than 90% of patients 


with elevated serum calcium levels. 


Assessment and Diagnostic 
Findings... 

“An elevated serum calcium level alone is a 
nonspecific finding because serum levels may be: 
- altered by diet, medications, and 
- renal and bone changes. 

“X-ray -bone changes ,Bone scans in advanced 
disease. 

* Antibody test is used to distinguish between 
primary hyperparathyroidism and malignancy as a 
cause of Hypercalcemia. 


** Ultrasound, MRI, and 


** Fine-needle biopsy to localize parathyroid cysts, 
adenomas, or hyperplasia. 


Complications 


Hypercalcemic Crisis 


¢ Acute Hypercalcemic crisis can occur with 


extreme elevation of serum calcium levels. 


°*Serum calcium levels >15 mg/d! (3.7 
mmol/L) result in: 
- Neurologic, cardiovascular, and renal 


symptoms that can be life-threatening 


Treatment of Hypercalcemic Crisis 


Large volumes of intravenous fluids, 


Diuretic agents to promote renal excretion 
of excess calcium, and 


Phosphate therapy to correct 
hypophosphatemia and decrease serum 
calcium levels by promoting calcium deposit 
in bone and reducing the gastrointestinal 
absorption of calcium. 


Calcitonin, and 


Dialysis may be used in emergency 
situations to decrease serum calcium levels 
quickly. 
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Treatment of Hypercalcemic Crisis 


oA combination of calcitonin and 
corticosteroids has been administered in 
emergencies to reduce the serum calcium level 


by increasing calcium deposition in bone. 


¢ Bisphosphonates-agents that may _ be 
administered to decrease serum calcium levels 
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Management 


° Surgery: is the surgical removal of abnormal 
parathyroid tissue for primary 


hyperparathyroidism . 


¢ Delayed surgery in some patients without 
Symptoms and with only mildly elevated serum 


calcium levels and normal renal function. 


¢ Close monitoring for worsening of Hypercalcemia, 
bone deterioration, renal impairment, or the 


development of kidney stones. 
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Management 
Indications for surgery: 


° CNS Symptoms : lethargy, fatigue, depression, 


memory loss, psychosis, delirium, and coma. 


¢ Serum calcium: 1.0 mg/dl above upper limit of 


normal. 
¢ 24-hrs urinary calcium >400 mg/dl 


° Creatinine clearance reduced by 30% compared 


with age-matched subjects. 


° Age < 50 


Management... 
Hydration Therapy 


¢ Fluid intake of 2,000 ml or more is encouraged 
to help prevent calculus formation. 


e Avoid thiazaid diuretics- decrease the renal 
excretion of calcium and further elevate serum 
calcium levels. 


“* Avoid dehydration and 


“*Seek immediate health care if conditions that 
commonly produce dehydration (e.g, vomiting, 
diarrhea) occur because of the risk of 
Hypercalcemic crisis. 
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Management... 
Mobility 
* walking or use of a rocking chair for those with limited mobility, 


IS encouraged as much as possible because bones subjected to 


normal stress give up less calcium. 
¢ Bed rest increases calcium efflux and the risk for renal calculi. 


° Oral phosphates lower the serum calcium level in some patients. 


* Long term use is not recommended because of the risk for 


ectopic calcium phosphate deposits in soft tissues. 


Management 
Diet and Medications 
e Avoid a diet with excess calcium. 


‘if the patient has a coexisting peptic ulcer, prescribed 


antacids and protein feedings are necessary. 


* Because anorexia is common, efforts are made to improve 


the appetite. 


° Stool softeners, and physical activity, along with increased 


fluid intake, help to offset/counter act/ constipation, which is 
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Nursing Management 


¢ Precautions about dehydration, and diet are 
particularly important in the patient awaiting and 


recovering from parathyroidectomy. 


¢ Although not all parathyroid tissue is removed 
during surgery in an effort to control the 
calcium-phosphorus balance, the nurse closely 
monitors the patient to detect symptoms of 
tetany (which may be an early postoperative 


complication). 
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HYPOPARATHYROIDISM 


¢ The most common cause of hypoparathyroidism 


is inadequate secretion of parathyroid hormone: 
- After interruption of the blood supply or 
- After surgical removal of parathyroid gland 


tissue during thyroidectomy, 


parathyroidectomy, or radical neck dissection. 


Atrophy of the parathyroid glands’ of 
unknown. 


Pathophysiology 


“Symptoms of hypoparathyroidism are caused by a 
deficiency of Parathormone that results In 
hyperphosphatemia and _ decreased blood calcium 


(hypocalcaemia) levels. 


° In the absence of Parathormone, there is decreased 
intestinal absorption of dietary calcium and decreased re 
absorption of calcium from bone and through the renal 


tubules. 


° Decreased renal excretion of phosphate causes 
hypophosphaturia, and low serum calcium levels result in 


fypecalciuria. 
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Clinical Manifestations 


* Hypocalcaemia causes irritability of the 
neuromuscular system and contributes to the 
chief symptom of hypoparathyroidism— 


tetany. 


¢ Symptoms of latent tetany are numbness, 
tingling, and cramps in the extremities, 
and the patient complains of stiffness in the 
hands and feet. 


Clinical Manifestations... 


‘In overt tetany, the signs _— include 
bronchospasm, laryngeal spasm, carpopedal 
Spasm (flexion of the elbows and wrists and 
extension of the carpophalangeal joints), 
dysphagia, photophobia, cardiac 
dysrhythmia, and seizures. 

¢ Other symptoms include anxiety, irritability, 


depression, and even delirium. 


* ECG changes and hypotension also may occur. 


Assessment and Diagnostic Findings 


° A positive Trousseau’s sign or a_ positive 


Chvostek’s sign suggests latent tetany. 


* Trousseau’s sign is positive when carpopedal 
Spasm Is induced by occluding the blood flow to the 


arm for 3 minutes with a blood pressure cuff. 


* Chvostek’s sign is_ positive when a= sharp 
tapping over the facial nerve just in front of the 
parotid gland and anterior to the ear causes spasm 


or twitching of the mouth, nose, and eye. 


Trousseau’s Sign... 
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Chvostek’s sign Is positive... 
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Assessment and Diagnostic 
Findings... 
The diagnosis of hypoparathyroidism often is 
difficult because of the vague symptoms, such 
as aches and pains. 


Therefore, laboratory studies are especially 

helpful. 

- Tetany develops at serum calcium levels of 5 
to 6 mg/dL (1.2 to 1.5 mmol/L) or lower. 

- Serum phosphate levels are increased, and x- 
rays of bone show increased density. 

Calcification is detected on x-rays of the 

Subcutaneous or paraspinal basal ganglia of the 


Medical Management 


The goal of therapy is to rafse the serum 
calcium level to 9 to 10 mg/dL (2.2 to 2.5 
mmol/L) and to eliminate the symptoms of 
hypoparathyroidism and hypocalcaemia. 


When hypocalcaemia and tetany occur after a 
thyroidectomy, the immediate treatment is to 
administer calcium gluconate intravenously. 


lf this does not decrease neuromuscular 
irritability and seizure activity immediately, 
sedative agents such as pentobarbital may be 
administered. 
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Medical Management... 


¢ Parenteral Parathormone can be administered to 
treat acute hypoparathyroidism with tetany. 

¢ Monitored closely for allergic reactions and changes 
in serum calcium levels. 

¢ Because of neuromuscular irritability, the patient 
with hypocalcaemia and _ tetany requires’ an 
environment that is free of noise, drafts, bright lights, 


or sudden movement. 


Medical Management... 


¢ Tracheostomy or mechanical ventilation may become 
necessary, along with bronchodilating medications, If 


the patient develops respiratory distress. 


¢ A diet high in calcium and low tn phosphorus is 


prescribed. 


¢ Although milk, milk products, and egg yolk are high in 
calcium, they are restricted because they also contain 


high levels of phosphorus. 


¢ Oral tablets of calcium salts, such as calcium gluconate, 


may be used to supplement the diet. 
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Medical Management... 
° Aluminum hydroxide ge! or aluminum carbonate 
also is administered after meals to bind phosphate 


and promote its excretion through GIT. 


¢ Variable dosages of a vitamin D: 
dihydrotachysterol, §ergocalciferol(vitamin D), 
cholecalciferol (vitamin D)—are usually required 


and enhance calcium absorption from GIT. 


gluconate is administered slowly and cautiously. 


Nursing Management 


Nursing management for possible acute 
hypoparathyroidism includes the following: 


Care of postoperative patients having thyroidectomy, 
parathyroidectomy, and radical neck dissection is 
directed toward detecting early signs of hypocalcemia 
and anticipating signs of tetany, seizures, and 
respiratory difficulties. 

Calcium gluconate is kept at the bedside, with 
equipment necessary for intravenous administration. 


If the patient has a cardiac disorder, is subject to 
dysrhythmias, or is receiving digitalis, calcium 


# NCLEX CHALLENGE 
° A patient is diagnosed with hyperparathyroidism. Which 
of the following signs and symptoms would you NOT find 
in this patient? (Select all that apply) 
A. Calcium level 6 mg/dL 
B. Bone fracture 
C. Positive Trousseau’s Sign 
D. Tingling and numbness of lips and fingers 
E. Calcium level of 15 mg/dL 
F. Phosphate level 1.2 


G. Renal calcull 
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¢ # NCLEX CHALLENGE 


¢ A patient is recovering from a thyroidectomy. The 
patient starts to complain of tingling and 
numbness in the face, toes, and fingers. Which of 


the following findings below warrants attention? 
A. Ca+ level: 6 mg/dL 
B. Na+ level: 145 mg/dL 
C. K+ level: 3.5 mg/dL 
D. Phosphate level: 4.3 mg/dL 


A# NCLEX CHALLENGE 


A patient is 6 hours post-opt from thyroid surgery. The patient’s calcium 
level is 5 and phosphate level is 4.2. What physical signs and symptoms 


would NOT present with these findings? (Select-all-that-apply) 


A. Bronchospasm 

B. Constipation 

C. Numbness and tingling in the face 
D. Positive Chvostek's Sign 

E. Absent Trousseau's Sign 


F. Hypertension 
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You are providing discharge teaching to a patient who is 
prescribed calcium supplements with vitamin D for treatment 
of hyperparathyroidism. Which of the following statements by the 
patient warrants you to re-educate the patient on how they 
Should take this medication? 

A. “| will also make sure | eat foods rich in calcium, such as dairy 
and green leafy vegetables while I’m taking this medication.” 

B. “A side effect of this medication is constipation. Therefore, | 
Should drink plenty of fluids.” 

C. “I will take my calcium supplements in the morning when | 


take my thyroid hormone ( Synthroid) 


D. All the statements above are correctly stated by the patient. 
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Reading assignment 


¢ Hypophosphatemia 
¢ Hyperphosphatemia 


Adrenal gland Disorders 
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Disorders of Adrenal gland 


* The adrenal gland is a vascular gland 
located at the top of the kidney. 

¢ It comprises the cortex (outer portion) and 
the medulla (inner portion) 

°* The adrenal medulla - secretes 
catecholamine, and 


¢ Adrenal cortex, secretes steroid hormones 
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Adrenal gland... 


cortex medulla 
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Adrenal glands ... 


The secretion of hormones from the adrenal 
cortex is regulated by the hypothalamic- 
pituitary-adrenal axis. 


The hypothalamus secretes corticotrophin 
releasing hormone (CRH), which in_ turn 
stimulates the pituitary gland to secrete ACTH. 


ACTH then stimulates the adrenal cortex to 
secrete Steroid hormones 


Increased levels of the adrenal hormone then 


inhibit the production or secretion of CRH and 
ACTH. 


This svstem is an example of a negative 


Adrenal Function 


Adrenal Medulla 


Stimulation of preganglionic sympathetic nerve 
fibers, which travel directly to the cells of the 
adrenal medulla causes’ release of _ the 
catecholamine's such as adrenaline and nor 


adrenaline. 


The major effects of epinephrine release are to 


prepare to meet a challenge (fight-or-flight 
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resoonse). 


Adrenal Function... 


Adrenal Medulla.... 


¢ Catecholamines are responsible for the palpitations 
(racing heart), Sweatiness, widening of eyes and 
Shakiness of the hand when faced with sudden fear or 


other stressful situation. 


¢ Catecholamines also induce the release of free fatty 


acids, increase the basal metabolic rate, and elevate 
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Adrenal Function... 


Adrenal Cortex 


¢ Adrenocortical secretions make it possible for 
the body to adapt to stress of all kinds. 

¢ Has three zones 
1. Zona glomerulosa 
2. Zona Fasciculata 


3. Zona reticularis 


Adrenal cortex 


Zona glomerulosa 
¢ Release aldosterone (Mineralo-corticoid) 
Y Primarily acts on DCT by; 
*" Increasing sodium absorption 


" Facilitation K+ and H+ dump 


Adrenal cortex 


2. Zona fasciculata 

¢ Is the widest zone of Adrenal gland 
¢ Release Cortisol (Gluco-corticoid) 
¢ Increase the blood glucose level 

3. Zona Retucularis 


>» Release the Androgens and testosterone 
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Adrenal Function... 


A. Glucocorticoids 


Are secreted from the adrenal cortex in response to the 
release of ACTH from the anterior lobe of the pituitary gland. 
Increased hydrocortisone secretion results in elevated 
blood glucose level. 

The presence of Glucocorticoids in the blood inhibits the 
release of CRH from the hypothalamus and also inhibits ACTH 
secretion from the pituitary. 

The resultant decrease in ACTH secretion causes diminished 


release of Glucocorticoids from the adrenal cortex. 
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Adrenal Function... 
Glucocorticoids .... 


¢ Glucocorticoids (corticosteroids) are 
administered frequently to inhibit the 
inflammatory response to tissue injury and 
Suppress allergic manifestations. 

¢ Large amounts of exogenously 
Glucocorticoids use inhibit the release of 
ACTH and endogenous Glucocorticoids that 


sesults in the adrenal,cortex atrophy. ve 


Adrenal Function... 


B. Mineralocorticoid (Aldosterone): They 


exert their major effects on electrolyte 
metabolism. 


They act principally on the renal tubular 
and G/- epithelium to cause increased 
sodium ion absorption in exchange for 
excretion of potassium or hydrogen ions. 


ACTH only minimally influences aldosterone 
secretion. 
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Adrenal Function... 
¢ Angiotensin Il is increased when renin is released 


from the kidney in response to decreased 
perfusion pressure. 


¢ The resultant increased aldosterone levels 
promote sodium reabsorption by the kidney and 
the GIT , which tends to restore B/P to normal. 


¢ The release of aldosterone is_ also 
increased by hyperkalemia. 


e Aldosterone Is the primary hormone for the long- 
term regulation of sodium balance. 


Adrenal Function... 


Renin-angiotensin-aldosterone system 


Sympathetic 
pomnee activity 
; ©@ 
1 
t 
tI 
Lungs 
gas » Tubular Na’ Cl 
Liver Surface of pulmonary a | ® reabsorption and K* 
ne ere ees AF i* excretion. HO retention 
ACE io i 
J ior 
| 
®@ z Adrenal gland: A) 
" ‘4 eorex i 
Angiotensinogen —————* Angiotensin I Angiotensin Il ==--+==+=5 Aldosterone 
‘% secretion 


@ 


i i 
i i | 
1 1 7 
Decrease in Renin . 
i 4 
i i 
i i 


renal perfusion | 


(juxtaglomerular @ Arteriolar 
apparatus) 1 Barca * vasoconstriction. 
Increase in blood 

e pressure 


Arteriole 


Pituitary gland: 


posterior lobe @' 
i 


t 
Collecting duct: 
IBROOAVC 0910502 absorption 


ol: 


e——> Stcretion from 


an organ 


=e = ef Stimulatory 
signal 


«= =f Inhibitory signal 


ge Hcaction 
ee Ache Fransport 


mom Passive transport 


Water and salt 
retention. Effective 
circulating volume 
increases. Perfusion 
of the juxtaglomerular 
apparatus increases. 


See seth e ese se se se se se Se Se Se SS 


Adrenal Function... 


Adrenal sex hormones (androgens) 


Is steroid hormones produced by the adrenal cortex, 
exert effects similar to those of male sex hormones. 
The adrenal gland may also secrete small amounts of 
some estrogens. 

ACTH controls the secretion of adrenal androgens. 
When secreted in normal amounts, the adrenal 
androgens probably have little effect, but when 


secreted in excess, in certain inborn enzyme 


deficiencies, masculinization may result. 


Pheochromocytoma 


Is tumor that is usually benign and originate from 
the chromaffin cells of the adrenal medulla 


secretes high amounts of catecholamine. 


Up to 25% of Pheochromocytoma may be familial. 
Incidence: occur at any age, but peak 40 - 50 yrs. 


¢ Pheochromocytoma:- causes of high blood 


pressure in 0.1 to 0.5% patient with hypertension. 


A 


Pheochromocytoma .... 


Clinical manifestations 
" Headache 
" Diaphoresis and 


" Palpitation in patient with hypertension. 


Diagnosis of Pheochromocytoma 


" Total plasma catecholamine (adrenalin and nor adrenalin) 
= Plasma Level Of Catecholamine's 


" Adrenaline : 3 ug/dL 
*" Noradrenaline : 30 ug/dL 


* Dopamine : 3.5 ug/L ,, 
" Measurement of urinary catecholamine metabolism 


“* Management 


*" During an episode or attacks HTN, tachycardia, anxiety, 
the patient place on bed rest with head of the bed is 


elevated to promote in orthostatic decrease in B/p. 
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Pharmacology 
° Phentolamine: Alpha- adrenergic blocking agent 


° sodium nitroprusside: smooth muscle relaxants to 


quickly lower B/P. 

e Phenoxybenzamine: long acting alpha-blocker. 

¢ Propranolol: Beta-adrenergic blocking agents. 

Surgery:- Definitive treatment 

¢ Surgical removal of the tumor usually — with 
adrenalectomy. 

¢ Bilateral adrenalectomy may be necessary if tumor of 


both adrenal glands 


Adrenocortical insufficiency(Addison’s disease) 


e Addison’s disease occurs when the adrenal cortex 
function is inadequate to meet the patient’s 


need for cortical hormones. 


¢ Autoimmune or idiopathic atrophy of the adrenal 


glands is responsible for the vast majority of cases. 


¢ Other causes include surgical removal of both 
adrenal glands or Infection (tuberculosis. or 


histoplasmosis) of the adrenal glands. 
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Addison’s disease... 
Causes... 
¢ Autoimmune destruction 
¢ Surgical removal of all adrenal glands 
° TB 
¢ Fungal infection 


¢ Use of corticosteroids for a long period of 


time 


Addison’s disease... 


Cause ... 

¢ Inadequate secretion of ACTH from pituitary- 
inadequate stimulation. 

° Withdrawal of suppressive glucocorticoid 
therapy because it suppress the body normal 
response to stress and interferer with normal 


feed back mechanism. 


Clinical manifestation 


" Addison’s disease characterized by:- 
¥ Muscular weakness, fatigue 
Y GI symptoms 
Y hypotension, and low blood glucose levels 


Y low serum sodium levels, and high serum 


potassium and Hydrogen levels 


C/M... 


¢ Fatigue, emaciation of skin, dark pigmentation of 
Skin 
¢ The low level of Cortisol trigger the release of 


another hormone called ACTH’ which increase 
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Addisonians Crisis 
This medical emergency develops as the disease 
progresses. 
Signs and symptoms include the following: 


Cyanosis and classic signs of circulatory 
shock: pallor, apprehension, rapid and weak 
pulse, rapid respirations, and low blood pressure. 

Headache, nausea, abdominal pain, 


diarrhea, confusion, and restlessness. 


Addisonians Crisis... 


¢ Slight over exertion, exposure to cold, acute 
infections, or a decrease in salt intake may 
lead to circulatory collapse, shock, and 
death. 


e Stress of surgery or dehydration from 
preparation for diagnostic tests or surgery 
may precipitate addisonian or hypotensive 


crisis. 


Diagnosis 


*Greatly increased plasma ACTH (more than 22.0 
pmol/L); 

¢ Serum cortisol level /ower than normal (less than 165 
nmol/L) or in the low-normal range; decreased blood 
glucose (hypoglycemia) and sodium (hyponatremia) 
levels, increased serum 

¢ Potassium concentration (hyperkalemia), and 


increased WBC count (leukocytosis). 


Medical Management 


Immediate treatment is directed toward 
combating circulatory shock: 

Restore blood circulation, administer fluids and 
corticosteroids 

Monitor vital signs, and place patient in a 
recumbent position with legs elevated. 

Administer IV hydrocortisone, followed by 5% 


dextrose in normal saline. 


21204asopressor “aminess27mmay be required if 


Mot.. 


° Antibiotics may be administered if infection 
has precipitated adrenal crisis. 
¢ If adrenal gland does not regain function, 


lifelong replacement of corticosteroids 


and mineralocorticoids is required. 
¢ Dietary intake should be supplemented with 


salt during times of GI losses of fluids through 


vomiting and diarrhea. 


Management... 
¢ Combat shock 
¢ Administer fluid 
¢ Monitor vital sign 
¢ Hydrocortisone IV followed by 5% DNS 


¢ Antibiotics if infection precipitates 


Nursing cares 
“* Restoring fluid balance 
*" Improve activity 


" Patient education for long term Rx 


Cushing syndrome 


Cushing syndrome results from excessive, 


adrenocortical activity. 


It is commonly caused by use of corticosteroid 


medications and, 


Excessive corticosteroid production secondary to 


hyperplasia of the adrenal cortex. 


It may be caused by several mechanisms, including a 
tumor of the pituitary gland or less commonly an 
ectopic malignancy that produces adrenocorticotropic 
hormone (ACTH). 


Cushing syndrome... 


* Sometimes called "hypercortisolism," 

¢ Regardless of the cause, the normal feedback 
mechanisms that control the function of the 
adrenal cortex become Ineffective, resulting in 
over secretion of glucocorticoids, androgens, 
and possibly mineralocorticord. 

¢ Cushing syndrome occurs five times more often 


in women ages 20 to 40 years than in men 
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Clinical manifestations 


¢ Arrested growth, weight gain and_ obesity, 
musculoskeletal changes, and glucose intolerance 

¢ The classic picture of Cushing’s syndrome in the 
adult is that of : 

¢ Central-type obesity, with a fatty “buffalo hump” 
in the neck and supraclavicular areas (due to 
disproportionate fat distribution ) 


° A heavy trunk, and relatively thin extremities. 
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Clinical manifestations... 


Fat pad 
“buffalo 
hump” 


Stretch 


Thinning hair 
marks 


Thin arms 


Bud Lege Extra face Red 
and body cheeks 

Thin skin hair 

- bruising 


Round “moon” face 
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Fat pads. 


Red cheeks (Buffalo Hump) 


Bruise easily 


AJoedomnn imal 
stretch marks 


Pendulous 


Sbciornten Thin arms 


and legs 


So MearD FOUN OATIONM For MEGS AL ERUSATION AMD AESEAARESH. ALL AIG HTS RESEAWED 
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C/M... 


¢ The skin is thin, fragile, and easily traumatized 
ecchymosis (bruises) and_ striae develop. 
(b/ce,cortisol causes the break down of 
dermal protein and weakens small blood 


vessels) 
¢ The patient complains of weakness and lassitude. 


° Sleep disturbance because of altered diurnal 


secretion of Cortisol. 


Clinical manifestations.... 


Excessive protein catabolism occurs, 
producing muscle wasting and osteoporosis. 


Kyphosis, backache, and compression 
fractures of the vertebrae may result. 


Retention of Na+ and water occurs as a 
result of increased Mineralocorticoid activity, 
producing HTN and heart failure 


Moon-faced appearance 
Increased oiliness of the skin and acne. 
Decreased wound healing. 


C/M... 


* Virilization in females (due to excess 


androgens) with 


appearance of masculine traits and recession 
of feminine traits (eg, excessive hair on face, 
breasts atrophy, menses cease, clitoris 
enlarges, and voice deepens); libido is lost in 


males and females. 
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C/M... 


Changes occur in mood and mental 

activity; psychosis may develop and distress 

and depression are common. 

¢ If Cushing’s syndrome is the result of a 
pituitary tumor, visual disturbances are 
possible because of pressure on the optic 


chiasm. 


Diagnosis: 

>» Overnight dexamethasone suppression test to 
measure plasma cortisol level (stress, obesity, 
depression, and medications may falsely elevate 


results). 


> CT, ultrasound, or MRI scan or ultrasound may 
localize adrenal tissue and detect adrenal 


tumors. 
>» Laboratory studies Elevated plasma level of Cortisol 
¢ Increase in water and blood glucose level 


° Decrease serum concentratio 
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Medical management 


¢ Treatment is usually directed at the pituitary 
gland, because most cases are due to pituitary 
tumors rather than tumors of the adrenal cortex. 

¢ Surgical removal of the tumor by 
transsphenoidal hypo physectomy is the 
treatment of choice (80% success rate). 

¢ Radiation of the pituitary gland is successful but 
takes several months for symptom control. 


er RKdrenalectomy “iS’performed in patients with 


Mot... 


° Postoperatively, temporary replacement therapy with 
hydrocortisone may be necessary until the adrenal glands begin 


to respond normally (may be several months). 


¢ If bilateral adrenalectomy was_ performed, lifetime 


replacement of adrenal cortex hormones is necessary. 


° Adrenal enzyme inhibitors (eg, metyrapone, 
aminoglutethimide, mitotane, ketoconazole) may be used 
with ectopic ACTH-secreting tumors that cannot be totally 
removed 


¢ Monitor closely for inadequate adrenal function and side effects. 
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Mot... 


¢ If Cushing syndrome results from exogenous 
corticosteroids, taper the drug to the 


minimum level or use alternate-day therapy 


to treat the underlying disease. 


Nursing Process The patient With 
cushing syndrome 


Assessment 


Assess patient’s level of activity and ability to carry out 
routine and self-care activities. 

Observe skin for trauma, infection, breakdown, bruising, and 
edema 

Note changes in appearance and patient’s responses to 
these changes 

Assess patient’s mental function, including mood, response 


to questions, depression, and awareness of environment. 


Nursing Diagnoses 


Risk for injury related to weakness 

Risk for /nfection related to altered protein 
metabolism and inflammatory response 
Self-care deficits related to weakness, fatigue, 
muscle wasting, and altered sleep patterns 
Impaired skin integrity related to edema, 


impaired healing, and thin and fragile skin 


Nursing intervention 
Decreasing Risk of Injury 


¢ Provide a protective environment to prevent 
falls, fractures, and other injuries to bones and soft 
tissues. 

°¢ Assist the patient who ts weak in ambulating to 
prevent falls or colliding into furniture. 

¢ Recommend foods high in protein, calcium, 


and vitamin Dto minimize muscle wasting and 


osteoporosis; refer to dietitian for assistance. 


Nursing intervention ... 


Decreasing Risk of Infection 

e Avoid unnecessary exposure to people 
with infections. 

¢ Assess frequently for subtle signs of 
infections (corticosteroids mask signs of 


inflammation and infection) 


Nursing intervention ... 


Preparing Patient for Surgery 

» Monitor blood glucose levels, diabetes mellitus 
and peptic ulcer are common problems 

Encouraging Rest and Activity 

> Encourage moderate activity to prevent 
complications of immobility and promote self- 


esteem 


Nursing intervention ... 

Teaching Patients Self-Care 

¢ Present information about Cushing syndrome 
verbally and in writing to patient and family. 

¢ Stress the need for dietary modifications to ensure 
adequate calcium intake without increasing risk for 
hypertension, hyperglycemia, and weight gain. 

¢ Teach patient and family to monitor blood pressure, 
blood glucose levels, and weight 


¢ Stress the importance of follow -up 


Which of the following patients are at risk for 
developing Cushing’s Syndrome? 

A. A patient with a tumor on the pituitary gland, 

which is causing too much ACTH to be secreted. 


B. A patient taking glucocorticoids for several 


weeks. 
C. A patient with a tuberculosis infection. 


D. A patient who  is~ post-opt from-~ an 


adrenalectomy 


A patient is admitted to the Emergency Room. The patient is 
unconscious on arrival. However, the patient’s family is with the patient 
and reports that before the patient became unconscious she was 
complaining of severe pain in the abdomen, legs, and back, and has 
been experiencing worsening confusion. In addition, they also report the 
patient has not been taking any medications. The patient was recently 
discharged from the hospital for treatment of low cortisol and 
aldosterone levels. On assessment, you note the patient’s blood 


pressure Is 70/45. What disorder is this patient most likely experiencing? 
A. Addison's Crisis B. Cushing Syndrome 


C. Thyroid crisis D. Hashimoto thyroiditis 


Which of the following is not a typical sign and 


Symptom of Cushing’s Syndrome? 
A. Hyperpigmentation of the skin 
B. Hirsutism 
C. Purplish striae 


D. Moon Face 
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A patient with Cushing’s syndrome will be 
undergoing an adrenalectomy. Which of the 
following will be included in the patient’s discharge 


teaching after the procedure? 
A. Glucocorticoid replacement therapy 
B. Avoiding avocadoes 
C. Antibiotic therapy 


D. Signs and symptoms of Grave’s Disease 


Which of the following is a nursing PRIORITY when 


caring for a patient in Addison’s Crisis? 
A. Administering IV Solution 

B. Checking blood glucose 

C. Monitoring low urine specific gravity 


D. Elevating the head of the bed 


Disorders Thyroid Gland 


~~ 
4 iS) 
Thyroid 


7 
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Disorder of Thyroid Gland 


e The thyroid is a gland shaped like a butterfly and 
located in the front of the neck, just below the 
Adam's apple. 

¢ The thyroid is a gland responsible for production 


of thyroid hormones (1314, and calcitonin). 


Disorder of Thyroid Gland... 


¢ These hormones help to regulate the 
body's metabolism and affect important 
processes, such as growth and other 
metabolism of the body. 

¢ The thyroid gland uses iodine (mostly 
from the diet in seafood and salt) to 


produce thyroid hormones. 


Thyroid Gland... 

¢ The two most important thyroid hormones are 
thyroxine (T4) and_ triiodothyronine’ (T3), 
representing 90% and 10% of thyroid hormones, 
respectively. 

¢ The hormone with the most biological power is T3. 

¢ Once released from the thyroid gland into the 
blood, a large amount of T4 is converted to T3 - 
the active hormone that affects the metabolism of 


all cells. 


Thyroid gland ... 
**The blood flow to the thyroid is very high 


(about 5 mL/min per gram of thyroid tissue), 
approximately five times the blood flow to the 


liver. 


** This reflects the high metabolic activity of the 
thyroid gland. 


Thyroid hormones 


¢ The hypothalamus releases thyrotropin releasing 
hormone (TRH), which sends a signal to the 
pituitary gland to release TSH. 


¢ TSH controls the rate of thyroid hormone release. 


¢ In turn, the level of thyroid hormone in the 
blood determines the release of TSH. 


“* If the thyroid hormone concentration in the blood 
decreases, the release of TSH increases, which 
causes increased output of T3 and 7,. 


Y This is an example of Negative feed back 
mechanism. 
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Regulation of the thyroid hormone 
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Peripheral 
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Thyroid hormones 
Y Thyroid gland produce another hormone 
called calcitonin. 
Y Calcitonin regulates calcium by lowering 
calcium levels in the blood. 


VY Unlike T3 and T4, calcitonin is not involved 
in the regulation of metabolism. 


Y The term euthyroid refers to thyroid 
hormone production that is within normal 
limits (T4= 5-13.5ug and T3= 0.1-0.2ug). 


Synthesis of thyroid hormones 


Hypothalamus releases thyrotrophic releasing hormone 
(TRH), which sends a signal to the pituitary gland to release 
TSH. 

TSH binds to the TSH- receptors of thyroid follicle and 
produce the Thyroglobulin and thyroid peroxidase 
(TPO) 

lodide from the food also enter in to the follicle through Na+ 
- |-symporter 

lodized thyroglobulin (T3/T4)formed by the enzyme TPO and 


enter in to circulation 


How thyroid hormone acts on the body? 


¢ In nucleated cell it increase metabolism 
Generate ATP by Gluconeogenesis, 
glycogenolysis and lipolysis + 
Water and Carbon dioxide 

In the heart 


¢ Increase the Beta-adrenergic receptors which 
increase; heart rate, contractility and maintain the 
vaso-motor tones 


In the bone 


° Increase the bone development and bone 
maturation 


¢ Maintain the Osteoblast and osteoclast 


How thyroid hormone acts on the body 


CNS 
v Increase the activity of sympathetic nerve system 
Skin, hair and nail 


v Increase the blood flow to the skin and there by facilitate 


the hair and nail growth and sebum production 
Muscle 
Vv Muscle development, regeneration and muscle contraction 
Reproduction 


v Maintain the metabolism of reproductive hormones 


Function of thyroid hormones 


The primary function of thyroid hormone its to 
control cellular metabolic activity. 


The thyroid hormones influence _ cell 
replication and are important in brain 
development. 


Thyroid hormone is also necessary for normal 
growth. 


T, is a relatively weak hormone, maintains 
body metabolism in a steady state. 
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Function of thyroid hormone 


e After manufacture in the thyroid gland, thyroid 
hormones travel in the blood and control many 
chemical processes in different parts of the body. 

¢ These hormones are essential for; 


- Normal organ growth, development and function 


Differentiation 


Development of the brain and nervous system, and 


Maintenance of body heat — and energy 


(thermogenesis) 


Function... 


Skeletal muscle contractile function 


Myogenesis -formation of skeletal muscular 
tissue 

Regulate the basal metabolic rate of all cells 
including the hepatocyte and there by regulate 


the hepatic function 


Increase myocardial inotropy and heart rate 


Function of thyroid hormone ... 


Eon Vg, 
Pituitary —» . 
rsx | 


Thyroid 


Thyroid 
hormones 


ee 

, eter 
eA Coe) Kidneys 
Liver 
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Function of thyroid hormones... 


° if over activity of any of these three glands 
(Hypothalamus, pituitary & thyroid) occurs, an 
excessive amount of thyroid hormones can be 


produced, thereby resulting in hyperthyroidism. 


¢ Similarly, if under activity of any of these glands 


occurs, a deficiency of thyroid hormones can 


result, causing hypothyroidism. 


Hypothyroidism 

° Is a state in which the thyroid gland does not 
produce _a_ sufficient _amount_of the thyroid 
hormones [4 and T3. 

¢ Thyroid deficiency can affect all body functions and 
can range from mild, subclinical forms’ to 
myxedema, an advanced form. 

¢ The most common cause of hypothyroidism tn adults 
is autoimmune thyroiditis (Hashimoto's disease), in 


which the immune system attacks the thyroid gland. 


Types hypothyroidism 
Primary hypothyroidism -refers to dysfunction of 
the thyroid gland (more than 95%of cases) 
Central hypothyroidism - due to failure of the 
pituitary gland, hypothalamus, or both 
Secondary or pituitary- which is due entirely to a 
pituitary disorder; and 
Hypothalamic or tertiary - due to a disorder of the 
hypothalamus resulting in inadequate secretion of 


TSH»2.from decreasedoastimutation by thyrotropin 


Cause of Hypothyroidism 


Hypothyroidism occurs most often in older women. 


Its causes include autoimmune thyroiditis 


(Hashimoto’s thyroiditis, most common type in adults) 


Therapy for hyperthyroidism (radioiodine, surgery, or 
ant thyroid drugs) 


Radiation therapy for head and neck cancer 


Infiltrative diseases of the thyroid (amyloidosis and 


scleroderma) 


lodine deficiency; and iodine excess. 


Cause of Hypothyroidism ... 
Medications 
¢ Lithium (inhibit the thyroidal todine uptake) 
¢ lodine compounds 


¢ Antithyroid medications 


Cause of Hypothyroidism... 


¢ When thyroid deficiency is present at birth, the 
condition is known as_ cretinism. (Severe 
consequence of hypothyroidism) which causes 
impaired neurological function, stunted growth, 


and physical deformities. 


¢ The term “myxedema” _ refers to the 
accumulation of muco-polysaccharides in 
Subcutaneous and other interstitial tissue and is 


cused only to describethe’extreme symptoms’ of 
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Myxedema... 
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Clinical features 
Early 
Appearance 


Y Thin, brittle fingernails; dry, itchy skin 


Y Weight gain, water retention, myxedema, hair 


loss 


-Due to decrease in the body metabolic rate 


| | DECREASE INBMR | 


a 
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Clinical features... 
Early ... 


Neurological: depression, rapid thoughts. 
Neuromuscular. depressed reflexes, hypotonic, 
muscle cramps, joint pain, mood _ instability, 
irritability, constipation 

Constitutional. fatigue, sleeplessness, cold 
intolerance, decreased sweating 
Cardiovascular. bradycardia, elevated serum 
cholesterol. 

Endocrine: female infertility, menstrual 
irregularities, hyperprolactinemia and 
galactorrhea. 
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Clinical features... 


Late 


Appearance: thinning of the outer third of the 
eyebrow dry ‘puffy' facial skin 


Neurological: slow speech and hoarse voice, 


deepening of the voice due to Reinke's Edema 


Neuromuscular: carpal tunnel syndrome and 


bilateral paresthesia 
Constitutional: low basal body temperature 


Cardiovascular: hypotension 


&ngaecrine: goiter, degreased.libido in men due,.to 


Clinical feature... 


* Hypothyroidism LOW & SLOW 


V Low energy - Fatigue, weakness, muscle pain and ache 

¥ Low metabolism - Weight gain, water gain (Edema of the eye and 
Reinke's space) 

Y Low digestion - Constipation not Diarrhea 


¥ Low mental function - Forgetfulness, Rapid/racing thought and 
ALOC 


Y Low mood- Depression, Apathy, confusion 
Y Low-Libdo- Low sex drive, infertility 


Y Low and Slow - Slow menstruation, menstrual irregularity, 


Absence of menstrual cycle 


Ye i6w skin turgor -Dry Skin, Muscle pain 


Diagnostic evaluation 


¢ History: dry skin, intolerance to cold, constipation ,fatigue 
¢ Physical examination: B/P, HR, Skin ,hair 
¢ Lab investigations: 
> Low serum T3 and too low of free T4 levels. 
>» High TSH level (depending on the _ types. of 
hypothyroidism) 
>» The normal range for T4 is 5 to 13.5 pg/di—it's a 
possible indicator of hypothyroidism, even if previous 
TSH tests came back normal. 


" Serum Ccholesterol:- elevated in hypothyroidism 
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Medical management 


¢ The primary objective is to restore a normal 
metabolic state by _ replacing thyroid 


hormone. 


¢ Additional treatment in severe hypothyroidism 
consists of maintaining vital functions, monitoring 
ABG values, and administering fluids cautiously 


because of the danger of water intoxication. 


Pharmacological Treatment 


Restore normal metabolic state by replacing the 
missing hormone, synthetic levothyroxin. 

In sever hypothyroidism and myxedema 
management maintain vital function. 

Avoid application of external heat because it may 
increase oxygen requirement and may lead to 
vascular collapse 

lf myxedema coma is present, thyroid hormone is 


given intravenously until consciousness is restored. 


Levothyroxin sodium (Levoxyl)... 
°7T4 replacement in adults is approximately 
1.6ug/kg/day. 


° Ideally, synthetic T4 replacement should be taken 


in the morning, 30 minutes before eating. 


* Other medications containing iron or antacids 
Should be avoided, because they interfere with 


absorption. 


Treatment 


HYPOTHYROIDISM 
| LevOthyrox LevO = HYPO 
. atari “Leaves” T3 & T4 in the body Memory Trick 


LIFE LONG 


+ Long slow onset 
(3-4 weeks till relief) 


EARLY MORNING 
EMPTY STOMACH 


X 1 daily (NOT at night) 


VERY HYPER 
(HIGH HR, BP Temp.) 
REPORT “agitation/ confusion" 


OH BABY IS FINE 


(Pregnancy safe) 
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Interaction of thyroid Hormones with 
Other Drugs 


¢ Thyroid hormones increase blood glucose 


levels, which may necessitate adjustment _in 


doses of insulin or oral hypoglycemic 
agents. 

¢ Thyroid hormone may increase the 
pharmacologic effect of digitalis, 
glycosides, anticoagulants, and 
indomethacin, requiring careful observation 


and assessment for side effects of these drugs. 


a —_ 8237+ FF —”r— 


Nursing responsibilities 


“The patient experiences decreased energy and 


moderate to sever lethargy: 
Y Avoid complication from immobility. 


Y Help the patient exercise with his/her energy 


level. 
“On going monitor vital signs. 
“Give extra blanket if feels cold. 


“*Emotional support. 


Nursing management 


Instructions should be provided regarding the 


following: 
Desired actions and side effects of medications 
Correct medication administration 


Importance of continuing to take the medications as 


prescribed even after symptoms improve 
When to seek medical attention 


Importance of periodic follow-up testing 


Nursing management 


¢ Importance of nutrition and diet to promote 


weight loss and normal bowel patterns 
- Low saturated fat and cholesterol 


- Low Calories 


Hyperthyroidism 


Hyperthyroidism is a condition in which the thyroid 
gland produces and secretes excessive amounts of the 
free thyroid hormones(T3 and T4). 
Hyperthyroidism is the second most common endocrine 
disorder, and Graves’ disease is the most common type. 
The disorder affects women eight times more frequently 
than men and peaks between the second and fourth 
decades of life. 

lf there is too much thyroid hormone, every function of 


the body tends to speed up. 


Hyperthyroidism... 


" Hyperthyroidism is a disorder that occurs 
when the thyroid gland makes more thyroid 


hormone than the body needs. 


¢ It is sometimes called thyrotoxicosis, the 
technical term for too much thyroid hormone 
in the blood. 


Hyperthyroidism... 


¢ The thyroid gland’s production of thyroid 
hormones (T3; and T,) is triggered by TSH, 
which ts made by the pituitary gland. 


¢ The over stimulation of the thyroid gland leads 
to hyperplasia of the gland and subsequently 
this leads to an increase in the secretion of 


thyroid hormones. 


Hyperthyroidism... 


¢ There is elevation in metabolic rate 
manifesting in elevation in metabolism of 
protein, fat and carbohydrate. 

¢* The accelerated protein’ and _és£ fat 
metabolism lead to weight loss and 


muscular weakness. 


Hyperthyroidism... 


¢ The body attempts to remedy the weight loss 


and so the patient's appetite is increased 


in the process. 

Patient is unable to tolerate hot weather as 
a result of the increase in the body 
metabolism. 


¢ The superficial capillaries dilate leading to 


increased peripheral blood flow and also 
an increase in cardiac output as the body 
tries to eliminate excess heat from the 


“system. 


Hyperthyroidism... 


¢ The increase cardiac output in conjunction with 
hormonal effects on the sympathetic nerves brings 


about palpitation and tachycardia. 

¢ Increased adrenergic activity results in the 
retraction of the upper j which presents 
with increased sclera exposur phthalmoses. 


¢ Increased adrenergic activity also causes fine 


muscle tremors which are noticeable when patient's 


hands are outstretched. 
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Causes of hyperthyroidism 


1. Primary causes 


1. Grave’s disease - |s auto immune disease In 


which the TSH receptor anti-bodies (HLA -B8) 


stimulate the TSH receptors in the thyroid 


follicles 
» Is caused by the production of autoantibodies 
directed against the thyrotropin receptor. 
» These antibodies bind to and activate the 


“receptor. causing the autonomous production © 


Causes of hyperthyroidism ... 


¢ Graves‘ disease is - the most common 
etiology of hyperthyroidism with (50%-80%) 


worldwide. 


* Graves' disease, results from an excessive 
output of thyroid hormones caused by abnormal 
Stimulation of the thyroid gland by circulating 


Immunoglobulin. 


Causes of hyperthyroidism ... 


¢ It can also affect the eyes, causing bulging 
eyes (exophthalmia). 

° It affects other systems of the body, 
including the skin, heart, circulation and 


nervous system. 


Causes of hyperthyroidism ... 


2. Toxic adenoma 

3. Toxic multi-nodular goiter 

> Toxic adenoma _ is auto- immune disease which 
are characterized by TSH- receptors mutation 

>» TSH- receptors mutation leads the Auto 
stimulation of TSH-receptors which increase the 


production of T3/T4 


Causes of hyperthyroidism ... 


° A toxic thyroid nodule -occurs when a 
single nodule (or lump) grows on the thyroid 
gland causing it to become enlarged and 
produce excess thyroid hormones. 

° If the increased hormone production is 
coming from a single nodule in the gland, this 


is called toxic adenoma. 


Causes of hyperthyroidism ... 


2. Secondary hyperthyroidism 

1. Pituitary Adenoma - Pituitary adenoma (tumor) 
increase the secretion of TSH which the Negative 
feed-back mechanism is un able to regulate 

2. Increased the amount of B- HCG hormone 

¥Y In molar pregnancy and chorio-carcinoma, the 
amount of T3/T4 in the circulation is increased --- 


Hyperthyroidism 


Causes of hyperthyroidism ... 


Generally hyperthyroidism is caused by; 


Hyperplasia of the thyroid gland -= and 


multinodular goiter. 


Adenoma of thyroid 


Thyroiditis 


Excessive ingestion of thyroid hormone 


Ectopic production of thyroid hormone (rare 


condition) 


Clinical finding of hyperthyroidism 


1. Metabolic activity 
Increased in body metabolism 
Y Increased gluconeogenesis 


VY Increased glycogenolysis and lipolysis 


¥Y Weight loss* 

Vv Increased temperature = Heat intolerance* 
2. On the CVS (heart) 
¥ Increased heart rate & CO 
Y Increased stroke volume 


Y Increased blood pressure =HTN* 


Clinical finding of hyperthyroidism... 


3.In the bone 


Increased in bone metabolism 

Y Increase the process of Osteoclast 

Vv Increase the process of Osteoporosis = Fracture* 
4, On CNS 

Increased the activity of Sympathetic nerve system 
Y Increased in fight and flight response at rest 

¥ Anxiety, insomnia, irritability, lid-lag and lid- 


retraction = Exophthalmosis* 


Clinical finding of hyperthyroidism... 


5. On skin, Hair and Nail 
Increased the blood flow to the skin 
¥Y Increased hair growth* 

Y Increase Nail growth 

6.In GIT 


Increase in metabolism increase the GI motility 


which lead Diarrhea* 


Clinical features... 


Nervousness, Hand tremor 

Emotionally hyperexitability, irritable, they can not 
sit quietly. 

Tachycardia and palpitation 

Excessive sweating 

Weight loss despite large appetite 

Patient exhibits exophthalmoses (bulging of eyes) 
Diarrhea ,Tremor 


Heat intolerance , 


Assessment and Diagnostic Findings 


Physical Examination 

¢ High systolic blood pressure, increased heart rate 
¢ Shaking of the hands 

¢ Swelling or inflammation around the eyes 

¢ Soft and pulsate enlarged glands 

¢ A thrill often can be palpated 


¢ a bruit is heard over the thyroid arteries. These are 
signs of greatly increased blood flow through the 


thyroid gland. 


Assessment and Diagnostic Findings... 
Blood tests: 


¢ Laboratory tests show a decrease in serum 
TSH 


e Increased free 74 and T3 


¢ An increase in radioactive iodine uptake. 
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Assessment and Diagnostic Findings... 


HYPER-thyroid hypO-thyroid 
HIGH T3 & T4 LOwT3 &T4 | 


Focus on T3 & T4 levels ist! 
“TSH always opposite of T3 & T4” 


Possible Complications 


Thyroid crisis (storm), also called thyrotoxicosis, may 
occur with infection or stress. 

Fever, decreased alertness, and abdominal pain may 
occur. 

Patients need to be treated in the hospital. 

Other complications of hyperthyroidism include: 


Fast heart rate 


Abnormal heart rhythm 


Heart failure 


_ Osteoporosis 


Possible Complications... 


¢ Surgery-related complications: 
- Hoarseness due to nerve damage to the 
voice box 
- Low calcium level due to damage to the 
parathyroid glands (located near the 
thyroid gland) 
- Hypothyroidism (underactive thyroid) 


» Three form of treatment available for Rx 
hyperthyroidism and _ control excessive 
thyroid activity. 

“ Pharmacological 
“ Radioactive iodine 


“ Surgery 


Management... 


Pharmacological- Inhibit one /more stage of hormone 
synthesis 

Anti-thyroid agent 

**Propthyluarcil (methimasole): prevent the thyroid 
gland from converting iodine to its organic (hormonal) 
form in the thyroid and block conversation of T4 to T3 
in the tissue. 

“Beta blocking adrenergic drug propanolol is often 
given to control nervousness, tachycardia, tremor by 


DO oy penny ro cen. 


Mot... 


“* Radioactive iodine (1311) to destroy over active 


thyroid cells and stops the excess production of 


hormones. 
¢ Radioactive iodine (commonly called 
radioiodine) - is a form of iodine chemically 


identical to non-radioactive iodine. 


¢ Radioactive iodine is given either in a capsule or 


ina tasteless solution in water. 


Radio-active treatment... 


¢ When radioiodine is given, the thyroid gland 
cannot tell if the iodine is radioactive or not, 
and collects it in the normal way in proportion 
to the activity of the thyroid. 


¢ Radioiodine thus accumulates in the cells that 
make thyroid hormone and remains there long 
enough to radiate the gland and to slow 


thyroid production. 


Radio-active treatment... 


e There are no immediate side effects from 


radioiodine treatment. 

¢ Do not expect nausea, vomiting, hair loss, 
and allergic reactions to todine; they do 
not occur. 

¢ Rarely, the thyroid gland may develop a slight 


tenderness which may last for a day or two 


Treatment... 


** Surgical removal: Part or all the thyroid gland. 

** Lugol’s solution (iodine) may be given to depress 
the thyroid gland in preparation for surgery. 

“If thyroid is removed with surgery or destroyed 
with radiation, it is must take thyroid hormone 
replacement pills for the rest of the life. 

“NB: Shrinking the size of thyroid gland before 


Surgery is recommended 


Mot... 


HYPERthyroidism 


Graves = GAINS "HIGH" 


HIGH & HOT 
CLASSIC SIGNS-NCLEX KEY WORDS 
(© GRAPE EYE “Exopthalamos’ 


(Use Eye patch/Tape Eyelids down) NLEX TIP” 
G GOLF BALLS in throat “Goiter” -NCLEX TIP 
HIGH BP-HTN Crisis 180/100+ 
(MI, CVA, Aneurysms) 
HIGH HR-Tachycardia 100+ (normal 60-100) 
HEART PALPITATIONS + Atrial Fibrillation 
HIGH TEMP. = NOT DRY! 


HOT & Sweaty Skin “diaphoresis” 


Heat Intolerance "NOLEX TIP) 
HIGH GI “Diarrhea” 
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HIGH calories (4,000-5,000 per day) 
HIGH protein & Carbs 


“FREQUENT meals & snacks” (6-8/day) 


NO high fiber 


NO caffeine (coffee, soda, Tea) 
NO spicy food 


358 


Thyroiditis 


Thyroiditis: inflammation of the thyroid gland, 
can be acute, sub acute, or chronic. 

¢ Each type of thyroiditis is characterized by 
inflammation, fibrosis, or lymphocytic 


infiltration of the thyroid gland. 


Thyroiditis... 
Acute thyroiditis.... 
¢ Infection typically causes anterior neck pain and 
swelling, fever, dysphagia, and dysphonia. 
¢ Pharyngitis or pharyngeal pain is often present. 
° Examination may reveal warmth, erythema 


(redness), and tenderness of the thyroid gland. 
Treatment: 
¢ Antimicrobial agents and fluid replacement. 
¢ Surgical incision and drainage may be needed if 
anabscess ispresent. = 


Sub acute thyroiditis 


Sub acute granulomatous thyroiditis is an 
inflammatory disorder of the thyroid gland that 
predominantly affects women between 40 and 50 


years old. 


Painful swelling in the anterior neck that lasts Z to 
2 months and then disappears spontaneously 


without residual effect. 
It often follows a respiratory infection. 


Enlarged thyroid glands symmetrically and painful. 


Sub acute thyroiditis... 


Reddened and warm overlying skin . 


Swallowing may be difficult 


uncomfortable. 


Irritability, nervousness, insomnia, 


weight loss—manifestations 


hyperthyroidism. 


chills and fever as well 


and 


and 


of 


Management 


Treatment aims to control the inflammation. 
¢ NSAIDs are used to relieve neck pain. 


° Beta-blocking agents (propranolol)may be 
used to control symptoms of 


hyperthyroidism. 


Management... 


¢ Anti thyroid agents, which block the synthesis 
of T3 and T4, are not effective in thyroiditis 
because the associated thyrotoxicosis results 
from the release of stored thyroid 
hormones rather than from their increased 
synthesis. 

¢ In more severe cases, Oral corticosteroids may 
be prescribed to reduce swelling and relieve 


pain. 


Chronic thyroiditis (hashimoto’s disease) 


Chronic thyroiditis, which occurs most frequently 
in women between 30 and 50 years old, has 
been termed Hashimoto’s disease, or chronic 
lymphocytic thyroiditis. 


Its diagnosis is based on the _ histological 
appearance of the inflamed gland. 


In contrast to acute thyroiditis, the chronic forms 
are usually: 


- not accompanied by pain, pressure symptoms, 
or fever, and thyroid activity is usually normal 
r low rather than increased. 
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Chronic thyroiditis... 


° if untreated, the disease runs a_é slow, 
progressive course, leading eventually to 


hypothyroidism. 


Management 
¢ The objective of treatment is to reduce the size of 
the thyroid gland and prevent hypothyroidism. 


¢ Thyroid hormone therapy is prescribed to reduce 


thyroid activity and the production of thyroglobulin. 
° If hypothyroid symptoms are present, thyroid 


hormone 
therapy is prescribed. 


¢ Surgery may be required if pressure symptoms 


persist. 


Goiter 


" Goiter is an increase in size of the thyroid gland 
it can occur in hypothyroid, euthyroid, 


hyperthyroid state. 


¢ Is visible externally as a swelling on the front of 


the neck. 


¢ In simple goiter the basal metabolic rate(the 
least amount of energy necessary to maintain 
the vital involuntary activities) is Somewhat 


lowered, and in toxic goiter it is elevated 


Classification of goiter 


Simple goiter- is characterized by an enlargement 

of the entire thyroid gland or one of Its two lobes. 

¢ It is associated with hypothyroidism, a condition 
caused by _ insufficient production of thyroid 
hormone. 

¢ Simple goiters may be classified as either endemic 


or nontoxic. 


Classification of goiter 


Toxic goiter -This disease, also called 
exophthalmic goiter, hyperthyroidism, 
thyrotoxicosis, or Graves’ disease, caused by 


an excess of thyroxin secretion. 


MNTG... 
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Classification... 


* Goiter is endemic in regions with low iodine 
level in the soil, such as countries in the 
mountainous areas in South-East Asia, Latin 


America and Central Africa. 


¢ Sporadic goiter - can be divided in to cases 
with a genetic background, including individuals 
with congenital goiters in non endemic areas, 


and other cases induced by go/trogenic drugs. 


Cause of Goiter 


Endemic Sporadic 


lodine deficiency Genetic defects of 
thyroid hormone 
synthesis 

Dietary Genetic defects of 

Goiterogens thyroid hormone action 

Environmental Thyroiditis syndrome 


goiterogens 
Acromegaly 


roducing pituitary _ 


TSH p 
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Goiter... 


Drugs And Chemicals Goitrogenic Foods 


Sulfadimethoxine, Propylthiouracil, potassium- 
perchlorate 

lons such as thiocyanate (from cigarette smoking 
for example) and perchlorate. 

Amiodarone inhibits peripheral conversion of 
thyroxine to triiodothyronine; also interferes with 


thyroid hormone action. 


oPhenobarbitone, «,.phenyteain, carbamazepine, 


Goiter... 

Goiterogenic food 

- Cassava 

- Soya beans 

- Peanut 

- Millet 

- Strawberries 

- Spinach 

- Cabbage 

- Sweet potatoes 


Clinical Manifestation 


- Increased size of the thyroid gland; 

- Difficulty swallowing 

- Shortness of breath 

- Pain in the neck 
Nonspecific symptoms: 

- Pain in the eyes 

- Turbidity, visible objects 

- Depression 

- Blurry vision 

- Chills 

- Dryness of the skin 

- Irregular pulse. 


Test for Goiter 


(act I Jccermtten Hyperthyroidis 
m m 


Basal Metabolic Rate ‘™ High 
Serum cholesterol High Low 
24 hours lodine131 /°™ High 
Uptake by thyroid 

Gland 

Plasma Thyroxin Low high 
hormone 

Protein Bounding Low High 
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Treatment 


¢ Oral Levo-thyroxine 


¢ Anti-thyriod drugs include; thiouracil And 


thiourea, 
¢ Destruction with radioactive iodine 
° Surgery 
¢ Others (Thryoid-Supporting Foods). 


Treatment... 


¢ Surgery:- Removing all or part of the thyroid gland 
(total or partial thyroidectomy) is an option if one 
have a large goiter that is uncomfortable or 
causes difficulty breathing or swallowing, or 
in some cases , if you have nodular goiter causing 
hyperthyroidism. 

¢ Surgery is also the treatment for thyroid cancer. 


° You may need to take /evothyroxine after surgery, 


depending on the amount of thyroid removed. 


Treatment... 


When surgery is recommended, the risk of 
postoperative complications is minimized 
by ensuring a preoperative euthyroid state 
through treatment with ant-thyroid medications 
and iodide to reduce the size and vascularity of 
the goiter. 

Providing children in fodine-poor regions with 


iodine compounds can prevent simple or 


“endemic goiter. 


Endemic(iodine deficient) goiter 


¢ Endemic goiter is a type of goiter that is 


associated with dietary todine deficiency. 


* Some High land areas where soil and water 
lacks in iodine compounds and consumption 
of marine foods is low are known for higher 
incidence of goiter. In such areas goiter is 


Said to be "endemic". 


Endemic Goiter.... 
¢ The pituitary Gland produce TSH hormone that 
controls the level of thyroid hormone. 
¢ Its production increases , if there is subnormal 
thyroid activity as when insufficient iodine is 
available for production of the thyroid hormone. 
¢ Such goiters usually cause no symptoms, except 
for the swelling in the neck, which may result in 


tracheal compression when excessive. 


Treatment 
* Supplementary iodine Is_ prescribed to 
Suppress the pituitary's thyroid-stimulating 
activity. 
* Consuming more foods rich in lodine. 


* To compensate for low levels of thyroid 
hormones a sufferer can also be prescribed a 
medication, such as_ levothyroxine - a 


synthetic form of a thyroid hormone. 


Endemic Golter... 


¢ If the mean iodine intake is <40 ug/day,(_4.0g) 
the thyroid gland hypertrophies. 

¢ The WHO recommends that salt be iodized to a 
concentration of 1 part in 100,000, which is 


adequate for the prevention of endemic goiter. 


¢ The introduction of todized salt has been the 
single most effective means of preventing goiter 


in at-risk populations. oe 


Endemic Golter... 


Concentration lodine intake 
=20 ug/L rsuncont ovr deficiency 

20-49 pg/L sume Moderate deficiency 

20-99 pg/L nn deficiency 


100-199 pg/L Adequate Adequate iodine nutrition 


May pose a slight risk of more than 
200-299 pg/L Above requirements adequate iodine intake in these 
populations 
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A patient has an extremely high T3 and T4 level. 
Which of the following signs and symptoms DO 
NOT present with this condition? 

A. Weight loss 

B. Intolerance to heat 

C. Smooth skin 


D. Hair loss 


Which nursing diagnosis takes highest priority for a 
client with hyperthyroidism? 

A. Risk for imbalanced nutrition: More than body 
requirements related to thyroid hormone excess 

B. Imbalanced nutrition: Less than body 
requirements related to thyroid hormone excess 

C. Risk for impaired skin integrity related to edema, 
Skin fragility, and poor wound healing 


D. Body image disturbance related to weight gain 


and adama 


Which of the following nursing assessment is 


the most important in the patient with 


hyperthyroidism and risk for thyrotoxic crisis or 


thyroid storm? 


A. 


Intake and output 


. Heart sounds 


B 
Cc. 
D 


Bowel sounds 


. Vital signs 


A client is being returned after subtotal 
thyroidectomy. Which piece of equipment is most 
important for the nurse to keep at the client’s 
bedside? 


A. Cardiac monitor and oxygen tank 
B. Tracheostomy set 
C. Orange juice and hard candy 


D. Indwelling catheter tray 


A patient is admitted with complaints of palpations, 
excessive sweating, and unable to tolerate heat. In 
addition, the patient voices concern about how her 
appearance has changed over the past year. The patient 
presents with protruding eyeballs and pretibial 
myxedema on the legs and feet. Which of the following Is 
the likely cause of the patient's signs and symptoms? 

A. Thyroiditis 

B. Deficiency of iodine consumption 

C. Grave's Disease 


D. Hypothyroidism 


° A patient was recently discharged home for treatment of 
hypothyroidism and was ordered to take Levoxyl for 
treatment. The patient is re-admitted with signs and 
symptoms of the following: heart rate 42, blood pressure 
70/56, blood glucose 55, and body temperature of 96.8 'F. 
The patient is very fatigued and drowsy. The family reports 
the patient has not been taking Levoxylsince being 
discharged home from the hospital. 

¢ Which of the following conditions is this patient most likely 
experiencing? 

A. Thryoid Storm B. Myxedema Coma 


C. lodism D. Toxic Nodular Goiter 
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Pituitary gland 


¢ The pituitary gland, or the hypophysis, is a round 
structure about 1.27 cm (1/22 Inch) in diameter 
located on the inferior aspect of the brain. 


¢ It is divided into the anterior, and posterior lobes. 

* Commonly referred to as the master gland, the 
pituitary secretes hormones that control the 
secretion of hormones by other endocrine glands. 


¢ The pituitary itself is controlled by the 
hypothalamus. 
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Cerebral cortex 


Amygdala Higogeampus 
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Pituitary gland... 
Posterior Pituitary 


“Vasopressin (ADH) and_ oxytocin, these 

hormones are synthesized in the hypothalamus 

and travel from the hypothalamus to the 
posterior pituitary gland for storage. 


“*Vasopressin (ADH), regulates water balance in 
the body. 

“It conserves body water by reducing the 
amount of water lost in urine. 

“Its secretion is stimulated by an increase in 
the osmolality of the blood or by a decrease 
In blood pressure. 


Pituitary gland... 


¢ Oxytocin: facilitates milk ejection during 
lactation and increases the force of uterine 


contractions during labor and delivery. 


¢ Oxytocin secretion increases at childbirth. 


Anterior Pituitary gland 


- Follicle stimulating hormone (FSH) 

- Luteinizing hormone (LH), 

- Prolactin, 

- ACTH, 

- Thyroid-stimulating hormone (TSH), and 


- Growth hormone (also referred to as 


Ssomatotropin). 


Anterior Pituitary gland secreting 
hormones 
**Follicle-stimulating hormone (FSH)- promotes 
sperm production in men and stimulates the ovaries to 

produce estrogen and develop eggs in women. 


“*Luteinizing hormone (LH) - stimulates testosterone 
production in men and egg release (ovulation) in 
women. 


* LH and FSH work together to enable normal 
function of the ovaries and testes 


**Prolactin-stimulates breast milk production after 
childbirth. 
Y It also affects sex hormone levels from ovaries in 
women and from testes (testicles) In men, as well as 
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Anterior Pituitary gland secreting 
hormones 


¢ Adrenocorticotropin(ACTH):stimulates the 
production of Cortisol by the adrenal glands. 

¢ Growth hormone (GH) : stimulates growth 
in childhood and is important for maintaining a 
healthy body composition and well-being in 
adults. 

¢ In adults, GH is important for maintaining 
muscle mass and bone mass. 


*dtalso affects fat distribution inthe body. © x. 


Anterior Pituitary gland... 


GH is a protein hormone that increases protein 
synthesis in many tissues, increases the 
breakdown of fatty acids in adipose tissue, 
and increases the glucose level! in the blood. 


These actions of GH are essential for normal 
growth, although other hormones, such as 
thyroid are required as well. 


Stress, exercise, and low blood glucose 
levels increase the secretion of growth 


hormone. 
The half life of GH activity itn the blood ts 
20 to 30 sions bia Ladi IS —— 


oinactivated in the fiver. 


Pituitary Disorders 

Pathophysiology 

“* Abnormalities of the anterior and posterior 
pituitary function are caused by over 
secretion or under secretion of any of the 


hormones. 


Parts involved 


Anterior 
pituitary gland 


Posterior 
pituitary gland 


Hyper 
secretion 


» Gigantism 
> Acromegaly 
>» Cushing 


disease 


Syndrome of in 
In approperiate 
Anti-diuretic 
Hormone 
(SIADH) 


WIN 


Hypo 
secretion 


> Dwarfism 


Diabetic 
insipidus 


Pituitary Disorders... 


Gigantism 

¢ In children, over secretion of growth hormone 
results in gigantism, with a person reaching 7 or 
even 8 feet tall or 213-244 cms. 

Cause 


¢ Hyper secretion of GH during child hood or pre- 
Adult 


¢ Tumor of Acidophilic cell of the pituitary 
gland 
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Gigantism... 
Clinical manifestation 
¢ Huge stature : 7 or 8 feet height 
° Hyperglycemia , develop glycosuria , pituitary 
diabetes mellitus 
¢ Headache due to tumor of pituitary 
¢ Visual disturbances 
° Gigantism ends in hypopituitarism (burning 


of cells of anterior pituitary 


Pituitary Disorders... 
Acromegaly 
¢ Is Anterior pituitary disorder characterized 
by Enlargement, thickening, and 
broadening of bones, Particularly 
extremities of the body 
°* Causes of Acromegaly is_ Hyper 


secretion of GH after fusion of epiphysis. 


Acromegaly... 


Signs and symptoms 


Striking features are protrusion of 


Supraorbital ridges 


Broadening of nose, enlargement of the hand 


and feet 
Thickening of lips 
Thickening and wrinkles formation on 


forehead 


Power jaw (prognatnhismy’” 


BY iy. 
NOU Mall 
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Pituitary Disorders... 


Dwarfism 
¢ On the other hand, insufficient secretion of GH 
during childhood results in generalized limited 


growth and dwarfis 


06/21/2024 IBROOAVC 0910502205 409 


Pituitary... 


Cause of Dwarfism 

¢ Reduction in the GH itn infancy or early childhood 

¢ Deficiency of GH releasing hormone from hypothalamus 
° Deficiency of Somatomedin - C 

¢ Atrophy of acidophilic cells in the adenohypophysis 


¢ Tumor of chromophobes : nonfunctioning tumor , 


compresses and destroys the normal cells 


Pituitary tumors 


¢ Tumors develop in the pituitary gland are: 


¢ Slow-growing masses that start in one type of 


hormone-producing pituitary cells. 


¢ Although these tumors almost always are benign 
(noncancerous), they have the potential to cause 
Significant symptoms by: Producing too much of 


one of the pituitary hormones 


e Pituitary tumors are usually benign, usually small, 
localized, although their location and effects on 
hormone production by target organs can cause 
life threatening effects. 

¢ Three principal types of pituitary tumors represent 
an overgrowth otf: 

1) Eosinophilic cells, 
2) Basophilic cells, 
3) Chromophobic cells (i.e, cells with no affinity for 


either eosinophilic or basophilic stains). 


Pituitary tumors ... 


The problems caused by pituitary tumors fall 
into three general categories: 


Hyper secretion: Too much of any hormone in 
the body is caused by a Secretory pituitary 
tumor. 


Hypo secretion: Too little of any hormone in 
the body can be caused by a large pituitary 
tumor, which interferes with the pituitary 
gland’s ability to produce hormones. 


Tumor mass effects: AS a pituitary tumor grows 
and presses against the pituitary gland or 


ther areas in,.the...brain, it may cause 
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Clinical Manifestations 


1. Eosinophilic tumors that develop early in life 
result in gigantism. 

¢ The affected person may be more than 7 feet tall 
and large in all proportions, yet so weak and 
lethargic that he or she can hardly stand. 

¢ If the disorder begins during adult life, the 
excessive skeletal growth occurs only in the feet, 
the hands, and the chin, giving rise to the clinical 
picture called acromegaly. 


¢ Many of these ‘patients suffer from severe 


Clinical Manifestations 
¢ Loss of color discrimination, 
¢ Diplopia 
¢ Blindness of a portion of a field of vision. 
¢ Muscular weakness, and 
¢ Endocrine disturbances, 


2. Basophilic tumors give rise to Cushing's 
syndrome with features largely attributable 


to: 

- Hyperadrenalism, including 
masculinization and amenorrhea — in 
females, obesity, hypertension, 


osteoporosis, and polycythemia. 


Clinical Manifestations... 


3. Chromophobic tumors represent 90% of pituitary 
tumors. 

¢ These tumors usually produce no hormones but destroy 
the rest of the_ pituitary = gland, causing 
Hypopitutarism. 

¢ People with this disease experience headaches, loss of 
libido, and visual defects progressing to blindness. 

¢ Other signs and symptoms include a lowering of the 
basal metabolic rate, and a subnormal body 


temperature. 


Assessment and Diagnostic Findings 


¢ Careful history and physical examination, including 
assessment of visual acuity and visual fields. 


¢ CT and MRI are used to diagnose the presence and 
extent of pituitary tumors. 


¢* Serum levels of pituitary hormones may be 
obtained along with measurements of hormones 
of target organs (e.g, thyroid, adrenal) to 
assist In diagnosis if other information is 


inconclusive. 


Medical Management 


“Surgical removal of the pituitary tumor 
through a trans sphenoidal approach is 


the usual treatment. 


“* Stereotactic radiation therapy, which requires 


use of a neurosurgery. 


“* Bromocriptine : Used for treatment of 
excessive lactation, breast pain, some forms 
of infertility, growth disorder, and 


oParnkINSONISM. 


Medical Management.... 


“* Octreotide (synthetic analog of growth 
hormone). 
Y They inhibit the production GH. 

“* Octreotide may also be used preoperatively 
to improve the patient’s clinical condition and 


to shrink the tumor. 


Surgical management 


° Hypophysectomy:- is removal of the pituitary 
gland, may be performed to treat primary 
pituitary gland tumors. 


eit is the treatment of choice in patients with 
Cushing’s syndrome due _ to~- excessive 
production of ACTH by a tumor of the pituitary 
gland. 


¢ Hypophysectomy may also be performed to 
relieve bone pain secondary to metastasis of 
_ malignant lesions of the breast and prostate. 


Surgical management... 


- Even if surgery succeeds at removing the 
tumor, many of the features or symptoms 


of acromegaly will be unaffected 


Diabetes insipidus 


¢ Diabetes insipidus: It is a disorder of water 
metabolism caused by deficiency of ADH 

(Vasopressin) or by inability of the kidneys to 

respond to ADH. 

-|It is characterized by a deficiency of 
antidiuretic hormone (ADH), or 
vasopressin. 

- Great thirst (Polydipsia) and large volumes of 


dilute urine characterize the disorder. 


Causes... 


¢* Head trauma, brain tumor, or surgical 
ablation or irradiation of the _ pituitary 
gland. 


¢ Infections of CNS(meningitis, encephalitis, TB) 
¢ Tumors (metastatic disease). 


¢ Failure of the renal tubules to respond to ADH 


Pathophysiology of Diabetes 


Incinidice 


Central diabetes insipidus Wephrogenic diabetes insipidus 


Resistance of vasopressin at 
the level of nephrons due to 


Partial or complete absence of 


Wasopressin secretion by Wasopressin receptor or 
aquaporin-2 protein 


abnormalities 


hypothalamus 


Excessive free water excretion 


Polyuria, polydipsia 


Dehydration, hypernatremia if 
inadeqaute water intake to 
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Diabetes insipidus... 


Clinical Manifestations 
>» Low specific gravity of urine. 
>No glucose and albumin in the urine. Because of the 


patient tends to drink 2 to 20 liters of fluid daily and 
craves cold water. 

>» Urine osmolality of less than 100 mOsm/kg (100 
mmol/kg). 


» Serum osmolality is elevated (usually greater than 
295 mOsm/kg 


Diabetes insipidus... 

¢ The disease cannot be controlled by limiting fluid 

intake because the high-volume loss of urine 
continues even without fluid replacement. 

¢ Attempts to restrict fluids cause the patient to 

experience an insatiable craving for fluid and to 


develop hypernatremia and severe dehydration. 


Diabetes insipidus... 


Assessment and Diagnostic Findings 


¢ The fluid deprivation test is carried out by 
withholding fluids for 8 to 12 hours or until 3% 
to 5% of the body weight is lost. 


¢ Plasma and urine osmolality studies are 
performed at the beginning and end of the 


test. 
¢ Low specific gravity and Weight loss 


¢ Rising serum osmolality, and Elevated serum 
sodium levels. 


**Ow Plasma levels 6f ADH (vasopressin) 


Medical Management 


The objectives of therapy are: 
- To replace ADH (which ts usually a long- 
term therapeutic program), 
- To ensure adequate fluid replacement, 


and to identify and correct the 
underlying intracranial pathology. 


Y Nephrogenic causes require different 
management approaches 


Pharmacologic therapy.... 


¢ Desmopressin (DDAVP), a synthetic vasopressin. 


¢- It is administered intranasally, through a flexible 
calibrated plastic tube. 


° One or two administrations daily or every 12 to 24 
hours usually control the symptoms. 

° ADH (IM), which is used when the intranasal route is 
not possible. It is administered every 24 to 96 hours. 


¢ The vial of medication should be warmed or 
shaken vigorously before administration. 

- Rotation of injection sites is to prevent 

lipodystrophy. 


Pharmacologic therapy... 


Clofibrate, a hypolipidemic agent, has been found to have 
an antidiuretic effect on patients with diabetes insipidus 
Chlorpropamide and thiazaid diuretics are also used in mild 
forms of the disease because they potentiate the action of 
vasopressin. 

If the diabetes insipidus is renal in origin, the previously 
described treatments are ineffective. 

Thiazide diuretics, mild salt depletion, = and 
prostaglandin inhibitors (ibuprofen, Indomethacin, and 
aspirin) are used to treat the nephrogenic form of diabetes 


insipidus. 
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Nursing Management 


Inform the patient and family about follow-up 
care and emergency measures. 


provide specific verbal and written 
instructions, show the patient how to 
administer the medications, and observe 
return demonstrations as appropriate. 


Advises to wear a medical identification 
bracelet and to carry medication and 
Information about this disorder at all times. 


Vasopressin must be administered with 
caution for pt with ; eee artery disease 


(vasoconstriction). 


Syndrome of in appropriate anti- 
diuretic hormone (SIADH) 


¢ A disorder of impaired water excretion caused 
by the snability to suppress the secretion of 
antidiuretic hormone (ADH) 

¢ Inappropriate, continued secretion or action of ADH 
despite normal or increased plasma volume 

¢ Results in impaired water excretion, and 


subsequently hyponatremia and __hypo- 
osmolality 


ADH physiology 


¢ Normally, when plasma osmolality falls below 
2/5 mOsm/kg, AVP (Arginine vasopressor) 
secretion stops. -increases water excretion, 
which leads to a dilute urine with an osmolality of 
40-100 mOsm/kg. 

°* When plasma osmolality rises (or 8-10% 
reduction in circulating volume), AVP secretion 
increases. -increase in water reabsorption and 


anipbacrease In urine .a@smelality to aS much as: 


Causes 


CNS disturbances -Stroke, hemorrhage, infection, 
trauma, psychosis 

Malignancies -Small cell carcinoma of lung , Head and 
neck malignancies -Olfactory neuroblastoma , 
Extrapulmonary small cell carcinoma 

Drugs - 

Chlorpropamide ,Carbamazepine ,Cyclophosphamide, SSRIs 
, fluoxetine, sertraline-NSAIDs, opiates -Sodium valproate 
Surgery -Trans-sphenoidal pituitary surgery , injured 


posterior pituitary 


Clinical presentation 


¢ Depending on the magnitude and rate of 
development, hyponatremia may or may 
not cause symptoms. 

¢ Signs and symptoms of acute hyponatremia 
do not precisely correlate with the severity or 
the acuity of the hyponatremia. 

¢* Some patients with profound hyponatremia 


may be relatively asymptomatic 


C/M... 


¢ When serum sodium <125 mEq/L -Anorexia, 


nausea, malaise 
¢ Further decrease -headache, muscle cramps, 


irritability, drowsiness, confusion, weakness, 


seizures, and coma 


Laboratory tests 


Serum sodium: <135 mmol/L 
Urinary Na+ excretion: >20 mmol/L 
Urinary osmolality: >100 mOsm/kg 
BUN: <10 mg/dL 


Serum uric acid: <4 mg/dL 


Medical management 


¢ SIADH is generally managed by eliminating 
the underlying cause if possible and 
restricting fluid intake. 

¢ Diuretics are used with fluid restriction to 


treat severe hyponatremia. 


Nursing Management 


¢ Monitor fluid intake and output, daily 
weight, urine and blood chemistries, and 
neurologic status. 

¢ Provide supportive measures’ and 
explanations of procedures and treatments 


to assist patient to deal with this disorder. 
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Thenk You in advance! 


